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% e|eCtrOnIC 1.1 Information on this operating manual

1 General information

1.1 Information on this operating manual

This operating manual is part of the technical documentation for the surge testers ST 4000A/B of

SPS electronic GmbH.

This operating manual contains all the information on how to operate this device properly, safely and
economically, how to prevent dangerous situations, how to reduce repair costs and downtimes and how to
prolong the service life of these devices.

Should you, while perusing this operating manual, find any misprints, any information you do not understand
or which are incorrect please do not hesitate to inform SPS electronic GmbH about same.

Pictograms and symbols

Warnings are symbolized by warning triangles with danger symbol, they warn of possible personal injury
and/or damage to property.

A General warning

A Dangerous electric current or voltage

Pointers are symbolized by the information pictogram and give recommendations or additional
information.

0 You can order accessories directly from SPS electronic GmbH.

Surge Tester ST 4000A/B page 5
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1.2 Requirements for the operation of this device

1.2.1 Regulations for application

The tester must be in an operational and reliable condition.

Only personnel having completely read and understood this operating manual and who are authorized
skilled electricians or who have been instructed in electrical engineering are allowed to perform any
operations with and at the testers.

The tester is not to be operated if or for:

e operations are performed which are not specified in this operating manual or which have not been
recommended by SPS electronic GmbH concerning installation, operation, maintenance and service.

e unauthorized alterations and/or repairs
e dismantling and/or avoiding of safety devices

e use of components, tools, additional installations, supplements and working material which have not
been approved or recommended by SPS electronic GmbH

e building in of spare parts which are not original SPS electronic GmbH spare parts or of spare parts
from suppliers not recommended by SPS electronic GmbH

1.2.2 Product liability

The testers have been produced, adjusted and tested according to the state of the art and the approved safety
requirements.

The devices comply with the conditions agreed upon by contract of the confirmation of order concerning
execution, single parts and accessories selection.

SPS electronic GmbH will be liable for errors or omissions to the extent of the guarantee liabilities of the
confirmation of order.

Applicable are the general conditions of delivery of the Central Association of Electrical Engineering and
the Electronics Industry, registered association (ZVEI).

The contents of this operating manual is in compliance with the condition of the tester on the date when
same was drawn up.

Subject to change are technical alterations because of further developments and improvements of these
products by SPS electronic GmbH.

Liability claims can therefore not be derived from the contents of this operating manual (data, descriptions,
graphs, misprints, etc.).

Errors and omissions excepted!

SPS electronic GmbH will only be liable in case of application of the testers according to
regulations (pl. see 1.2.1).

If those regulations have not been applied the operator is solely responsible for risks of
hazard to body and life of the user or a third party and impairments of the tester and
other material assets!
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% e|eCtrOnIC 1.3 General safety regulations

1.3 General safety regulations

The surge tester ST 4000A/B has been manufactured according to the state of the art at the time of its
delivery.

Nevertheless the tester is not without hazards if it is applied by untrained personnel, applied improperly or
not applied according to regulations.

In addition to this operating manual the generally applicable legal regulations and other binding
instructions concerning safety regulations, regulations for preventing accidents and regulations
for the protection of the environment must be adhered to.

Beware of high electronic voltage and electromagnetic fields

In case of defective test objects, like e.g. arc-overs, there can occur electromagnetic fields. This is
of particular concern to persons with active or passive medical devices, like e.g. cardiac pacemaker.

1.3.1 Obligations of the operator

The tester is only to be operated according to regulations and in operational condition (see chap. 1.2.1)

Protective and safety devices, locking devices and couplings, etc. have to be inspected by an expert at
least once a year.

A protocol on the test results has to be drawn up in form of a test report same has to be retained.

Instructions on operations with or at a machine or installation as to hazards to health and/or life of
persons are obligatory.

Persons who operate with or at an ST 4000A/B have to confirm by their signature to have read and
comprehended this operating manual especially in regard to the operating instructions.

Dangerous zones resulting from the integration of the tester into a system or a device have to be located
by the operator and safeguarded against.

When assembling or installing devices, systems or items of equipment of different manufacturers or
suppliers and after modifications by company or service personnel where changes within the electric
equipement were made the operator has, before putting into operation, to perform a precise inspection
according to the accident prevention regulations VBG 4 in compliance with the individually applicable
rules of electrical engineering.

1.3.2 Operating instructions for personnel

Operating instructions, general instructions and regulations are part of the tester and have to be
accessible, readable and complete for all those who operate with or at the ST 4000A/B.

Before operating with or at the ST 4000A/B questions have to be answered or uncertainties have to be
explained by the personnel in charge.

Any operations with or at the ST 4000A/B may only be performed by workers skilled in electrical
engineering or trained in electronic engineering and who have been given instructions for such
operations and thus been authorized by the operator.

Testing personnel may only operate the ST 4000A/B when a skilled electrician is in charge.

Adjustments, service and inspections have to be performed according to the instructions specified and
according to schedule.

Surge Tester ST 4000A/B page 7
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1.3.3 Safety installations

The ST 4000A/B testers are, for the safety of the operating personnel, equipped with below safety
equipment:

e safety current limiting for insulation test and high voltage test
e clectric charge <350 mJ (only standard device with 18 nF surge capacitor)
e EMERGENCY-STOP switch

Interfaces for external EMERGENCY-STOP (only for external devices) and external safety circuit (this
must always be active/closed)

Capacitive DUTs and DC high voltage

When testing with DC high voltage, capacitive DUTs are getting charged. At the end of an insulation test or
HV-DC test, the test object is discharged, the PASS / FAIL signal is output only after the end of the
discharge. That's why tests with DC high voltage always have to go through to the end in a controlled
manner. If the contact is prematurely disconnected (or if the tester is switched off, mains voltage failure,
etc.), the test object is not discharged and may still be charged with dangerously high energy!

This also applies to safety current-limited testers (<10 mA DC)! Although the test voltage / current of these
devices is not dangerous as such in direct contact, capacitive DUTs can still be charged with dangerously
high energy!

If such conditions are met by appropriate DUT types, the personal safety measures according to
EN 50191 must be observed, even with safety-limited test equipment.

1.3.4 Note on possible disorder of USB devices

When testing with high-voltage, it is possible that failing testpieces may cause disorder of USB devices in
close surrounding of the test field.

1.3.5 Information on further publications

For the protection of persons the trade associations and unions have published below literature:

e DIN EN 50191 Installation and Operation of Electrical Installations

e DIN EN 50274 Protection against Electric Shock —
Protection against unintended direct contact of dangerous active parts

e DIN 40 008 part 3 Safety Signs for Electrical Engineering;
Warning Signs and Additional Signs

e DIN 40 050 IP-Protective System, Protection against Contact, Foreign Matter and Water
for Production Equipment

e DIN 57100 Specifications for the Installation of Power Plants with Nominal Voltages of
up to 1000 V

e BGI 891 Establishing and operation of electrical test plants
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2.1 Device functions

2 Description

2.1 Device functions

You can perform safety tests at electric devices according to standard test regulations (EN, IEC, VDE etc.)

with the safety tester ST 4000A/B.

Below tests can be performed:

Standard tests:

ST 4000A

ST 4000B

Surge Test

100 up to 6000 V

100 up to 6000 V

Partial discharge measurement

Acc. to IEC 61934

IS: Insulation test

100-6000 VDC / 10 mA

100-6000 VDC / 10 mA

HV: High voltage test

100-6000 VDC / 10 mA

100-6000 VAC / 10mA

Optional:

Resistance measurement

20 mQ up to 200 kQ

20 mQ up to 200 kQ

The test device works with a fully electronic high-voltage generator. The high voltage is
readjusted fully automatically during the test operation, depending on the load, once the
test voltage has been correctly adjusted.

Surge Tester ST 4000A/B
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2.2

Technical Data

Measurements and Weights
Width / depth / height ca. 550/600/320 mm (19"/6 HU)
Weight ca. 54.0 kg
Ambient
Temperature operation: 15°C —-40°C
storage: 5°C-60°C
Air humidity max. 70 % (non-condensing) (allowed for general operation)

ambient conditions to comply with
the stated technical specifications

23 °C (£ 5 °C) and max. 50% relative air humidity (not condensing)

Connection Data

Power supply

wide range 90-253 V / 50-60 Hz

Power input max. 660 VA (typical ~185 VA)

Blowing fan integrated (at the rear panel, pulling inwards, with filter mat)
Surge Test

Voltage 100 V up to 6000 V

Sample rate 250 MHz

Recording time 1us upto 160 ms

Resolution 8/12 Bit, 4 ns

Surge capacity default 18 nF, optional 40/100/200 nF

Rise time 3.5ns

Evaluation methods - error area

- differential error area

- tolerance band method

Partial Discharge Measurement
Frequency range 1GHz ... 2GHz
Sensitivity ca.-90 ... -30 dBm
Damping of restricted area 120 dB

Time base 1 ns (1 GS/s)
Memory 256 MS

Evaluation methods

- limits partial discharge
- PDIV inception voltage / RPDIV "repeatable" inception voltage

- PDEV extinction voltage / RPDEV "repeatable" extinction voltage

page 10
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High Voltage Test

free programmable from 100 up to 6000 V DC

Test voltage i )
residual ripple DC: < 1% acc. VDE 0432/ EN 61180

Short circuit current <12 mA DC, safety current limited acc. EN 50191
Voltage output Reproducibility of end value: 100-6000 VDC: 1.5% +2V

. Range (automatic) significant bits (resolution) accuracy (of meas. value)
Measuring range | 10mA DC 3 (10.0mA /0.01 pA) 15%+ 1.5 A

. range resolution accuracy (of meas. value)
Measuring range U 6000 VDC 1V 1.5% + 2V

Maximum capacitive load should not exceed 1uF per second of ramp time. Otherwise there is chance for ringing (over-
voltage).

The total capacitive load must not exceed 10uF, otherwise correct discharge can not be guaranteed.

Insulation Test

Test voltage: free programmable from 100 up to 6000 V DC
residual ripple DC: < 1% acc. VDE 0432 / EN 61180

Shortt circuit t
ortt cireuit curren <12 mA DC, safety current limited acc. EN 50191

Voltage output * Reproducibility of end value: 100-6000 VDC: 1.5% +2V
Limit values: Free programmable 250 kQ - 600 GQ
Measuring range: range (automatic) significant bits (resolution)

0.25 MQ - 600.00 GQ (max. 1 GQ/kV) 3 (0.01 MQ/ 10.0 GQ/ 100 GQ)

accuracy (of value) corresponding GQ/kV
pure ohmic load:

5 % * 3digits** 0.250 MQ/kV — 10.0 GQ/kV
15 % + 3digits™ 10.0 GQ/kV — 100.0 GQ/kV
load with reactive portion:

10 % + 3digits™ 0.250 MQ/kV — 10.0 GQ/kV
30 % + 5digits™* 10.0 GQ/kV - 100.0 GQ/kV
No rating. >100.0 GQ/kV

** on last significant bit

Voltage measurement: range resolution accuracy (of meas. value)
6000 V 1V 15% +2V

Maximum capacitive load should not exceed 1uF per second of ramp time. Otherwise there is chance for ringing (over-
voltage).

The total capacitive load must not exceed 10uF, otherwise correct discharge can not be guaranteed.

Surge Tester ST 4000A/B page 11
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Resistance measurement (option)

Meas. range Resolution Current low Current high
20.000 mQ 1uQ 1A 1A
200.00 mQ 10 uQ 100 mA 1A
2.0000 Q 100 pQ 10 mA 1A
20.000 Q 1mQ 10 mA 100 mA
200.00 Q 10 mQ 1 mA 10 mA
2.0000 kQ 100 mQ 100 pA 1 mA
20.000 kQ 1Q 100 pA 100 pA
200.00 kQ 10Q 10 pA 10 yA
Accuracy:
20mQ — 20kQ: * 0.03% (of meas. range) + 3 Digit
200kQ: *+ 0.5% (of meas. range) £ 3 Digit

Connection setting

X1 DUT BU22 Connection for DUT
A1/2 PE / PE'
B1/2 N /N’
c1/2 W/ w
D1/2 VIV
E1/2 u/u

G 1..10  Signals for connection desk

X2 EXT BU22 Connection for external supply
A1/2 SO+ / SO+
B1/2 SO-/ SO~

PD Sensor A/B  TNC connector Input partial discharge antenna
50 Q Impedance / £20 V Peak max.

PT100 EPG.1B.306 Connector for PT100 sensor

Mating plug FGG.1B.306.CLAD52Z
Ethernet RJ45 2x Control Modbus TCP / DAT Software
Ethernet POE =~ RJ45 1x Connection for US40 environmental sensor
USB USB A 3.0 2 x rear side, 1 x front side
DP DisplayPort for external monitor
NH M8 3pin external signal ON/STOP
SK M8 3pin connector for external safety circuit (interlock)
Power Power supply

page 12 Surge Tester ST 4000A/B
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2.3 Set-up of device

2.31 Front panel

ST electronic
ST 4000 L 2

o s sTOP 0 /,f

R X

//' 4
/f
LA
o) { 2 () ©

— —
1 LC touch display — the touch display provides easy & comfortable user interaction.
2 lightswitch "STOP" — sets device inactive, instantly switches off all output voltages in

case of emergency

3 lightbutton "ON" — sets device active (generation of high voltage enabled)
4 USB socket — for connection of external devices (keyboard, mouse, ...) or storage media

Surge Tester ST 4000A/B page 13
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2.3.2 Rear panel

O0E& 00 O
‘@© ©©' DP UsB usB
Emernel Elhemel Ethernet
Device extension O 2

7 powe
230V /2A/50Hz
’/ 120V / 4A | 60Hz
LA ‘
PpP Sensor
8~ /

9
J

-
L

1 cold equipment socket for power supply cable (X0), with fuses (115V: 4A/230V: 2A , slow)

2 2x USB ports, 1x connector for external monitor (DP — display port)

w

2x RJ45 Ethernet socket for LAN-connection,
1x RJ45 Ethernet PoE for connection of environment sensor (US40, optional equipment)

connector for PT100 temperature sensor

X2 EXT: connector for external feed-in (e.g. HV-AC generator)
X1 DUT: connector for the DUT

ventilation grids — keep free of obstruction!

NH: connection socket for ON/STOP signal (EMERGENCY STOP, to be transmitted to external SPS devices)

O o0 9 N Wn b

TNC sockets A/B for connection of the partial-discharge antennas

10 SK: safety-circuit signal for transmission to external SPS devices

page 14 Surge Tester ST 4000A/B
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3 Putting into operation

3.1 Requirements

Tester ST 4000A/B as well as all of the electric connections and lines must be in
operational and reliable condition.

The General Safety Regulations (pl. see chapter 1.3) and the generally applicable legal
rules as well as other binding directives for industrial safety, for accident prevention and
for the protection of the environment have to be adhered to and persons staying in the
area of operation must be informed respectively.

There is danger to life caused by electric current or voltage in case of handling electric
installations inappropriately!

3.2 Connection of device

switch off power switch at tester
plug power cable of tester into cold equipment socket (X0) at back of device

connect power cable to power supply

WD =

If provided for, connect external devices to interfaces

3.3 Switching the device on

The ST 4000A/B is switched on with the toggle switch at the rear of the device (pos.1).

The test device then is starting its internal operating system. This takes several seconds.
When finished, the device is showing the login screen, and is ready to perform tests.

34 Switching the device off

Before switching off the device, the EM4000 application should be closed.
When finished, the Surge Tester ST 4000A/B can be switched off with toggle key switch at the rear of the
device (pos.1).

In case of tests with high voltage (IS- and HV-test) the DUT has to remain connected until
A a test result is displayed. At the end of the test time the DUT is discharged.

If the ST 4000A/B is switched off prematurely, the DUT cannot be discharged!

Surge Tester ST 4000A/B page 15
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4 Description of the Software

4.1 Program start, program end

Starting the program
The application software EM4000 of the ST4000 starts automatically after the operating system has started.

The application EM4000 consists of three modules: the editor, the testing module and the results module.
The program module last opened will be reloaded.

First, the LOGIN window appears:

Login name: ‘SPS ‘
Password: ‘...| ‘
OK Cancel
Fig. 1: LOGIN

To be able to start the program, you will have to enter a registered name in combination with a valid
password.

After having installed the software, "SPS" is set as default name and password. You should edit
these settings via Options / Users & rights to suite your needs.

Program end

Before powering down the testing system, you should close the running application. To do this, you can
either press Alt+F4, click on the in the upper right corner of the window, or choose "end program”
from the drop-down menu "end”. By closing the user program properly it is safeguarded that all the
relevant data is stored.

If you wish to change the user/tester of the program on-the-fly without having to close and restart the
program, choose "log off” from the menu "end”. A new login will appear.
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4.2 The menu bar

4.2 The menu bar

Menu Menu item Function
File New To create an all-new, “empty” test program.
Load Load an existing test program from disk
Save Store the current test program to disk
Save as Store current test program with a new name
Print Prints the current test program, with all parameters
Product list Starts the Product List editor. See chp. 4.3.
Module Editor Starts the program module "Test program editor"
Testing Starts the module "Testing"
Results Starts the module "Results"
Options General settings General settings about test program selection, DUT serial
numbers, etc. See chp. 4.2.2.
Hardware settings. Here the hardware settings can be adjusted. See chp. 4.2.3
Environment Other options about pathnames, results management, default
settings, etc. See chp. 4.2.4.
Printer setup Configuration of the printer to use for printing & protocolling.
Users & rights Management of registered users and their rights. See chp.4.2.5.
Change password Here the current user can change his password.
Language German Sets the software to appear in German language.
Englisch Sets the software to appear in English language.
About — Shows general information about the software EM4000.

Surge Tester ST 4000A/B
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4.2 The menu bar % e|eCtr0nIC

4.2.1 Menu "File"

All the file functions like e.g. loading or storing of test programs are realized via the WINDOWS typical file

dialogs.
Fig. 2 shows the dialog for loading or opening test programs:
“® Gffnen X
Suchen in | Programs ~ | G 5l o A
* Mame . Anderungsdatum Typ GroBe i
. Mdb 02.04.2019 13:29 Dateiordner
schnelizugriff G E CLARGER i 530330160718 L - Dater KB
vl @ EU2AUS 220320190711 AML-Datei 12K8
@ EU2CHaml 220320190704 XML-Datei 12KB
Desktop @ EU2ITAxml 220320190702 XML-Datei 12KB
: @ EU2UKm 220320190711 XML-Datei 12KB
2] @ EU2USml 220320190712 XML-Datei 12KB
Bibliotheken @ EU2ZAxmI 220320190713 XML-Datei 12KB
@ Evoum 220320190746 XML-Datei 14KB
= @ HOKxml 220320190726 XML-Datei 12K8
DieserPC @ MUV MICROml 220320190746 XML-Datei 14KB
_ @ MUY USBxml 220320190749 XML-Datei 19KB
ﬂ: @ PRO LIGHT USBml 2203201908710 XML-Datei 20K8
Netwere @ PROLIGHTml 220320190734 XML-Datei 13KB
@ PROxmI 220320190734 XML-Datei 14KB
@ RANDOM TEST.xml 210320191546 AML-Datei 10KB v
< F
Dateiname ELI CHARGER xml v [[Ofnen_|
Dateityp: Test programs {*xmi) ~ Abbrechen

Fig. 2: Dialog window "open program"

Exception: Barcode Operation

In case one of the options "scanned filename" or "scanned product ID" is chosen in Options / General /
Test program, then the test program will be loaded according to the data scanned from DUT’s barcode:

EE Program Selection X

Bar code: | 1234567890125 | (from scanner)
Product ID: 123456
Test program: |prc:-gram_1 23456xml Dummy

Last bar code: 1234567890124

Cancel

Fig. 3: Reading of a barcode

If a test program with the name generated from the read data is found in the test program folder, it will be
loaded.

If that test program doesn't exist, or if the product-ID can't be found in the product list, an according error
message will be shown, which must be acknowledged.

In the editor module the standard dialog window (Fig. 2) will then open, to allow manual loading of a test
program.

In the "Testing" module it is not possible to manually load a program if barcode reading failed (for this it
would be required to switch back to "manual loading", see next page), instead it is waited for scanning of
the next barcode. This is to ensure that only authorized test programs can be used.
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4.2.2 General Settings

Tab "General™:

Options X
= - INTERNAL TEST NUMBER
Pr.otocol info Total number of all made tests: | 1346
- Printouts
- Report TEST PROGRAM SELECTION
- Labels
2 Hardware () Manual loading
- SPS device(s)
.. Addresses (0 Scanned file name Bar code filter
... US40 [ use in Editor
.. PD4000 (®) Scanned product ID Bar code filter
- Millichmmeter
- LCR meter

- Rermote control
- Power source
- Calibration

[=- Environment

- Files & folders
. Logs

- Test programs

Results
Product list
Users
ST

... PDAD0DD

. Dummy

- Colors

Fig. 4: Tab "Test program"

The field Internal test number shows the total number of all tests performed so far.

In the field Test program selection, it is specified how the required test program is determined:
e Manual loading: when changing the used test program, the user will have to load the new one manually
e Scanned file name : The filename is taken directly from the specified positions of the scanned barcode.

e Scanned product ID : Here the product list deals as a "lookup table". Based on the product ID, the
according test program is determined and loaded from the product list.

The button "Bar code filter" opens a dialog, where one can specify how the barcode data is evaluated:
(The item "Product ID" changes to "File name" if program selection is set to "scanned file name".)

B Scanner = ] X
BAR CODE FILTER OVERVIEW
® Product ID
Serial nr.
O Remark MEMHEMEOOOOOOOO0O0O0O0O0O0O00000O00O0O00000O00O00000040
O My Number 01 [T ST AT 187 INT (W[ IAC 0T TRC ST JOT 1A INT WL AT 00 1B ST J00 TN IAT INC INC.00 1B S 10T T4[ JAT AT IAC.J90 1O (S0 101 (8 I N[ INC |
O My Item 02 [T ST 101 187 197 (W[ TAC (0T T0r 8191 18 187 ML AT IO 100 S (o [N 187 RC IAT 190 (B0 [S( (7 [N 16T N[ INC 190 101 (B0 (7 (81 10T N[ INC |

O My Whatisit 03 OO0O0O0O0O000000000O00000000O00O00000000O000000004d

BAR CODE FILTER COMFIGURATION

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Product ID
Select none Select all Invert selection

Fig. 5: Definition of barcode evaluation
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Tab "Protocol Info":

Options X
- General PROTOCOL INFO PARAMETERS SERIAL NUMBER CONFIGURATION
Wi L!sed (active) s._erlal number (O Numerical (automatical increasing)
- Report pasmelername product list (®) Alphanumerical (manual increasing)
| Yakels | read from scanner LENGTH
scanned index
& Ha’:;";"; i i Input length:
evice(s
 Addresses O Bar code fiter o 30 |charsctes
.. US40
£l FILLING
- Millichmmeter o
- LCR meter My Number 01 o0 1 ~ Bar code filter [Afill with 0
- Remote control Total length:
.. Power source My ttem 02 OO 1 v Bar code filter
- Calibration
- Environment My Whatisit 03 OO 1 ~ Bar code filter
- Files & folders
<L ogs O 1 Bar code filter
- Test programs
1 Bar code filter
Results
Product list 1 1 Bar code filter
Users
ST O 1 Bar code filter
- PD4000
.. Dummy 1 Bar code filter
- Colors

Fig. 6: Tab "Protocol info"

In this register it is specified which informations about the DUT will be included in the test protocolling,
and where they are taken from.

Generally, only positions that have the leftmost checkbox activated are included in the protocol.
When unchecked, the respective position is not inclued in the protocol.

Positions whose value should be read from a scanned barcode are determined by activating the "scanner"
check box. However, if the value is to be taken from the product list, the "product list" box must be
checked.

The "Serial Number" position is determined by checking the "serial number" checkbox. This position can
only be activated once.

The serial number can either be read from the barcode, or be handled numerically/alphanumerically:
- Numerical serial numbers are automatically increased by »1« with each test.

- if alphanumerical serial numbers are used, then one can assign an individual serial number for each
new DUT.

Additionally, for all positions set to »Scanner input«, the number of the scanning operation to retrieve the
respective data with can be chosen by the "scanned index" dropdown fields.
Example: DUTs may carry multiple barcode lables, and one might want to read the test program from the first

barcode label, but the serial number and DUT description from a second barcode label. In this case, one would set
the »nr.« field for »device« to »1«, and the fields for serial number and remark to »2«.

For protocolling purposes, the various items can be renamed individually. The according items in the
register "Test program”, as well as those in the product list and in the result protocols, will automatically
reflect the change.
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Tab "Printouts":

=- General

- Protocol info
.. Report

- Labels

(= Hardware

- SPS device(s)
- Addresses

.. US40

Millichmreter
LCR meter
Remote control
Power source
- Calibration

- Envirenment

- Files & folders
- Logs

- Test programs

- Results

- Product list
- Users

- PD4000

- Dummy

... Colors

PRINTOUT HEADER
Header bitmap:

| SELECT CLEAR

Header text:

Printer: | Microsoft Print to PDF ~|

Left indent: mrm

print pictures from supported steps (5G, 53, SP / only JPG or PNG)

Page preview

GEMWERATED PDF/XPS PROTOCOLS (IF SELECTED PDF/XPS PRINTER)

autoratic generating of PDF/XPS protocols

Parent directory for generated PDF/XPS reports:

|d:‘\EM4UDD\dataDir\ResuIts\PDF\ Browse...

Subfolder mask:
[SYEARS\SMONTHS SDAVS |

Filename mask:
[sTInESTAMPS |
i\ EMA000\ dataDir\ Results\ PDP\2024\ 0221, 20240321141 726, polf

Default values

Fig. 7: Tab "Printouts"

With the dialog "Header bitmap" you can use a previously created picture file as protocol header.

(Note: There is no feature for scaling or positioning of this picture, it will automatically be scaled to reach full
width of the paper size. E.g.: if you want a small logo in the upper-right of the page, then this picture file
must contain an accordingly big white space on its left side. )

With "Header text" you can enter any text which will be put at the top of each new test.

"Page preview" will show a visualization of how the printed protocol will look like later on.
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4.2 The menu bar % e|eCtr0nIC

4.2.3 Hardware Settings

Notice:

The ST 4000A/B is delivered with correctly preset hardware settings. These hardware settings
only exist because the EM4000 software is based on our standard DAT3805 software.

Do not change any of the default hardware settings without a compelling reason!

Tab "Hardware":

(= General STATION ID
Protocol info

: Station ID: | STAD0B Station O1 |
- Printouts

- Report
.. Labels [] 15 1885L (INSULATION TESTER)

- SPS device(s)
A DISCHARGE PARAMETERS

.. US40 i - timeort 7 ks
- PD4000 )

- Millichmmeter

- LCR meter

- Remote control

.. Power source Beckhoff configuration
- Calibration

- Envircnment

- Files & folders

. Logs

- Test programs

Results
Product list
Users
ST

- PD4000

- Dummy

. Colors

Fig. 8: Tab "Hardware"

The "Station ID" deals for identification of the test station, and is included in all test protocols. If several
test stations are connected in a network, and all results are stored in one central database, the test results can

easily be back-tracked to the test station on which the test has been performed.

page 22 Surge Tester ST 4000A/B

A\



electronic 4.2 The menu bar

Tab "Device 1/ Common™:

= General |Dawce1 | Device 2 | Device 3 i

E:?:D‘ui's'”f” Common | STdevice |

. Report DEVICE TYPE

- Labels Type: | ST4000B ~ | (IDN 40002)
=)- Hardware

COMMUNICATION

- Addresses

Serial / virtual USB Remote port: |COM]
.. US40
Blasbon ®) Ethernet IPaddress: | 127 . 0 . 0 . 1
Millichmreter
LCR meter Port: 3800 Test..,
Remote control
-~ Power source Serial autodetection MNetwork autodetection
- Calibration
=~ Envirenment DEVICE CONTROL
E"“ S folders Safery Contrak ZHANDCONTROL  ~| nr[17 || 2
.. Logs
i CHECK OPTION
- Test programs
(@) after each step (C) at the end of test
Enable test abort by key F1 on device
- Results
- Product list Skip checking of KT fuse
- Users Status outputs active
g Use external buzzer
.. PD400D
. Dummy Use buzzer for each test step
... Colors

Fig. 9: Tab "Device | / Common"

— Under Device type, the ST 4000A or ST 4000B tester is selected
— Under Communication, the IP address 127.0.0.1 and port 3800 must remain set.

— Device Control:
The safety control list field can be used to specify how the tester starts the test procedure or how the test object
is contacted.
If an external start sensor is used, the digital input used can be specified in the "No." list field
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Tab "Device 1/ ST device":

Options X
=- General Device 1 Device 2 [ Device 3
- Protecol info
C o
- Printouts L Shdevicejj
.. Report DEVICE CONFGURATION

- Labels
(= Hardware

Maximum cutput voltage
Start time offset

- Addresses PD4000 start time offset

Pl Internal capacity (for inductivity) 40 n |F
PD4000
Milliohmmeter Scope card data resolution 12 bits g
LCR meter Enable internal PD evaluation
Remote control Polarity support

E:ri\-:rra:c;:rca Use spark over detection (H2 step)

& Environment Uze voltage averaging time [
- Files & folders tac time 60 n
. Logs

Impulse delay parameter support (5P step) [=]
- Test programs

. Results

- Product list
.. Users

ST

.. PD400D

- Dumry

... Colors

Fig. 10: Tab "Device | / Common"

e Device Configuration
- Maximum output voltage
Here, the maximum test voltage for the surge test can be limited to a value lower than 6000V
(standard). (See safety note below!).
- Start time offset

Defines the delay time after initiating the surge impulse, before the measuring is started.
The possible range is 0s — 10 ps.

Safety note:

According to EN 50191, devices without safety circuit may be operated only if the following conditions are met:
DC : Current <10 mA and electric charge <350 mJ
Depending on the capacity of the surge capacitor in the ST4000, this limit is reached at:

18 nF: never (> 6200 V)
40 nF: ~4180V

100 nF: ~2640 V

200 nF: ~ 1870 V

When operating without additional safety measures, the output voltage must not be set higher than the
values specified here!

To use voltages higher than specified here, it is necessary to install additional safety measures acc. to
EN 50191 !
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e Tab "Device 2"

£ General Device | || Device? | Device3 |
Protacol inf :
.mp:;T;Cuc;slno Commen | 18xx series | Other |
- Report DEVICE TYPE
- abeks Type: |HAlE25G o] (on1assos)

=- Hardware
COMMUNICATION
- Addresses

() Serial / virtual USB 1 | COM2
. US40
R @) Ethernet IP address: | 192 . 168 . 0 . 10
- Millichmmeter =

- LCR meter Port: | Test..

- Remote control

i Pawersonrce Serial autodetection Metwork autodetection
- Calibration L (B |
[=- Envircnment DEVICE CONTROL
E"E‘ & folders Safety contral: |2-HAND CONTROL ~ ~| nr |13 || ?
.. Logs -
? CHECK 0PTION
- Test programs
() after each step (®) at the end of test
.Rerults 7] Enable test abort by key F1 on device
Product list Skip checking of KT fuse
Users [ status outputs active
21 Use external buzzer
- PD4000
. Dumrmy Use buzzer for each test step
. Colors

Fig. 11: Tab ,Device 2 - Common*

This tab is intended for use if a second SPS test device is to be controlled (e.g. HA 1885B/G/J as an
AC high-voltage generator).
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Tab "US40":

Options X

alteneal US540 AMBIENT MEASUREMENT SENSOR
- Protecol info
.. Printouts IPaddress: | 192 . 168 . 0 . &

- Labels
=) Hardware Network autodetection and configuration
.. SPS device(s)
- Addresses Present extra panel in status bar of testing module
] Refresh rate: ms
PD4000 : =
Millchimimeter Flags controling presentation in status bar
LCR meter measurement: ambient temperature [*C]
Remote control measurement: relative humidity [ %]
- Power source measurement: atmospheric pressure [hPa]
- Calibration
= Environment Use for temperature measurement in resistance tests
- Files & folders
. Logs

- Test programs

- Results

- Product list
- Users

5T

.. PD400D

. Dummy

.. Colors

Fig. 13: Tab "US40"

Here the set-up of the temperature sensor is done.
Most important, the correct IP-address 192.168.0.8 must be specified. (It’s "fixed" in the device)

The further options control which environment measurements are shown in the lower status-bar of the
testing module.
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4.2 The menu bar

Tab "PD4000" and "Beckhoff":

Options X
=} General [A Use PD4D00
Protocel inf
O ANTENNA SETTINGS
- Printouts
- Report __| [ Antenna A required during initialization
- Labels | [[] Antenna B required during initizlization
= Hardware T
- SPS device(s) Detect
- Addresses
- US40 HW STATUS CHECK
- Internal I/O coupler status
- Millichmmeter
... LCR meter Internal escilloscope status
.. Remote control | .
Detect Init HW
.. Power source |
- Calibration
=} Environment
- Files & folders [E BRI
- Logs [l additional antenna
.. Test programs external probe
ctrl. output: | (Beckhoff) 22 - DO_Pr.EXT-Probe ~
Results
Product list Beckhoff configuration
Users
5T
- PD4000 ER Beckhoff configuration = m} X
- Dummy
BK3000 SETTINGS
- Colors
(®) address configuration via ARP (fixed IP address)
NIC card: Ethernet ~
MAC address: | B8-8F-14-00-4B-50
IP address: 192 .168. 0 . 12
. " "
" 14 Tab PD4000 address configuration via DHCP (with hostname)
Hostname: BKS000
Protocol: TP
Port: 502 Ping test
Timeout: ms
Coupler information
Watchdog 0 ms

| OK | | Cancel

Fig. 15: Tab "Beckhoff"

In this tab, the (external) PD 4000 partial discharge meter is activated and set up.
The IP address and MAC address are fixed and must not be changed.

In the ST 4000B, partial discharge measurement is already integrated internally. Still, the "Use PD4000"
option must also be activated here in order to be able to carry out partial discharge measurements.

Surge Tester ST 4000A/B
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Tab "Milliohmmeter":

Options X
- General RESISTANCE METER MODULES
- Protecol info
L Brintonts AUTODETECTION R1/1880 Resistomat Burster 2311 for SPS
.. Report R2 /3810  Gw-Instek GOM-804
. Labels Type: R1/1880 i RE/3811  Burster Resistomat 2316
[=- Hardware = 1
. SPS device(s) O Remate port: <N/fA> 32400 R3/3810  Burster Resistomat 2316
. Addresses ® IP address: 1920168 . 1 .10 |[ T |
sl Measurement mode: continuocus o
PD4000
Temperature coefficient: 0.00330 | 1/K
LCR meter Time interval of temp. correction: 1 min (0 -- always)
Remote control Temperature factor: 1
- Power source
T ti ffeet: 0 |°C
- Calibration Cmperatice ous
- Envirenment Resistance offset: 0|0
- Files & folders Enable 3-phase test step
- Logs Drive control [l
- Test programs
- Results [[] CUSTOMIZED NTC SENSOR
e et Jarme: [user NTC TABLE CONFIG
- Users
L. ST
- PD400D
- Dumry
... Colors
Fig. 16: Tab "Other" Fig. 17: Tab "Spec"

If the ST 4000B is equipped with the "Resistance measurement" option, then "resistance Meter" must be
activated here and the "R1/1880" device selected.
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4.2.4 Environment settings

Options X
= General TEST HISTORY
Protocol info
: 000 e
L P Memuerize lines
. Report
- Lahels
T PROTOCOL TYPE
- SPS device(s) O Brief
. Addresses () Short
- Us40 (®) Detailed
- Millichmmeter BUZZER
. LCR meter Volume: | off v
- Remote control
< Rawersource ENVIRONMENT FONT
- Calibration
< [ Font.. Segoe U, 11,1
- Files & folders
.. Logs
oge GENERAL OPTIONS

- Test programs
[ show dialog for errer confirmation

. [ show glyphs on buttons
Results

confirm exit from application
ET;:CtIIEt [ use touch keyboard in login window
ST autescrelling of performed steps (Testing module]
.. PDA0D0 show toolbar with buttons
. Dummy
. Colors

Fig. 18: Tab "General"

Tab "General":

e In 7est History it can be set how many test runs will be memorized in the log window of the testing
module.

e The Buzzer of the testing device can be adjusted.

e Protocol Type switches between "Brief" (only results) and "Detailed" (results with detailed test
information)

e With Show dialog for error confirmation it can be forced that a "fail" testing must be manually
acknowledged by an additional OK-dialog.

e Confirm exit from application shows a confirmation prompt before the application gets closed.

e With Show glyphs on buttons the v'/x symbols on the software buttons can be enabled or disabled.

Surge Tester ST 4000A/B page 29



4.2 The menu bar e|eCtr0nIC

Tab "Files & folders":

This register specifies the default folders where picture and text files will be stored.

Options X

=) General
. Protocol info Picture files directory (*.bmp,* wmf,*.emf,*.ico) :
- Printouts ‘C:\EMm\dataDir\Pictures\ | Browse...
.. Report
- Labels
= Hardware
SPS device(s)
- Addresses
.. US40
.. PD4000
- Millichmmeter
.. LCR meter
- Remote control

Text files directory (".txt) :
‘ CAEMA000 dataDir Texts', | Browse...

Default values

- Power source
Calibration
=~ Environment

- Logs
- Test programs

.. Results
- Product list
- Users
ST
PD4000
- Dummy
- Colors

e

Fig. 19: Tab "Files & folders"

Tab "Logs":
In this tab, the debug mode of the application can be activated. This is only required for service matters or

troubleshooting, and should be switched off during normal operation.

Note: If the debug function was switched off and is then getting activated, the application software should
be restarted to ensure the correct functionality.

=- General LOGS
- Protocol info Log files directory (*log) :
- Printouts ‘C:\EMQOOO\dataDir\IDgs\ | Browse...
Repﬂrt = T z = s
L ke Application (log level) MNone (disabled) ~
=~ Hardware DLL comm. library (log level) Mone (disabled) L
.. SPS device(s) . . . '
o B
. application exceptions (yymmdd_jvcllog)
.. US40 unhandled exceptions only
PD4000 memory leaks (yymmdd_FastMM4.log)
Eiohmehetes [] GNU gettext translations
LCR meter . . .
Rimete coniial [ List & Label (labels, reports, file: %APPDATA%\Roaming COMBIT.LOG)
. Power source log preview log design log printing
- Calibration [ automatic deleting of log files older than 30| days Prlcte now

=- Environment

[ capture log channel of PD4000.dIl (yymmdd_pd.log)
- Files & folders

[ detailed log output of measured surge curves in DLL library logs

- Test programs

- Results

- Product list
- Users

ST

... PD4000

- Durmy

... Colors

Fig. 20: Tab "Logs"
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Options X
=- General TEST PROGRAMS
. Protocol info @ XML files Default values
... Printout
S o () Microsoft Access database
- Report
.. Labels (O Microsoft SOL server
- Hardware (O MySOL server
.. SPS device(s)
... Addresses XML FILES
- Usd0 XML test programs directory :
RLAD0N CAEMAD00\ dataDir\Programs), Browse..,
Millichrmrmeter L
LCR meter

Remote control
- Power source

- Calibration
=- Environment

- Files & folders
- Logs

- Results

- Product list
- Users

ST

... PD4000

- Durmy

... Colors

Fig. 21: Tab "Test programs"

Tab "Test programs™:

Here one can choose whether the test programs shall be saved as XML data files (each test program is
saved in an individual *.xml file), or if all test programs shall be stored in a data base.

Depending on the choice, the according options are enabled, where the storage path for the XML files, resp.
the target data base can be chosen.

If program storage in a data base is chosen, there is the possibility to keep a certain number of "previous
versions" when a test program is edited.
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SITEMO1S - Serial nr. (cenfigured protocel itemn)

[=- General
< Brotoceliiia save results SITEMO2S - Remark (configured protocol item)
Printouts SRS SITEMO3S - My Mumber 07 (configured protocol itern)
A XML files Default values ) .
- Repart SITEMOD4S - My Item 02 {configured protocol item)
whaheks LI Csv files SITEMOSS - My Whatisit 03 (configured protocol iter)
R Microsoft Access database SITEMOGS - (protocol item not enabled)
SPS device(s) ~
T —. Microsoft SQL server SITEMOTS - (protocol itemn not enabled)
- US40 MySOL server SITEMOES - (protocol item not enabled)
- PD4000 [1J5ON files SITEMOSS - (protocol item not enabled)
Millichmmeter
IPM protocal = i
- LCR mete P SITEM10S - (protocol item not enabled)

- Remaote contral =

AS protocol $5PS5S - string from PKL configuration
- Power source OpenCAQ protocol STIMESTAMPS - detailed stamp time (yyyymmddhhmmss)
Calibration SYEARAS - actual year (long - yyyy)
ks EAT O exiE (internal) | | XML M5 Access SYEAR2S - actual year (short - yy)
- Files & folders
cHogs KL FILES SYEARS - actual year (long - yyyy) for compatibility
- Test programs Parent XML test results directory : SMONTHS - actual month number (mm)
|d:\EM#E-OD\\:IataD\r\Rezu\tz\)\‘ML\ SWEEKS - actual week number (ww)
Subfolder mask: SDAYS - atual day number (dd)
...-Pmducthrt [SVEARSISMONTHS\SDAYS ‘ SHOURS - actuz! hour (hk)
2 Filename mask (without extension): \

Users SMIMUTES - actual minute (mm)

|SSPSS_STIMESTJ'\MPS

5T 7 = SSECOMDS - actual second (ss)
PD4000 d:\EMA000\ dataDiriResults\ XML\20244034134P 202403 13_2024
L SPLANTS - plant ID (from JSON header)
- Dummy
ol SLIMES - line 1D (from JSOMN header)
olors

SSTATIOMS - station |D (from JSOM header)

| OK CANCEL

Fig. 22: Tab "Results"

Tab "Results":

Here one can choose whether the test results shall be saved as XML data files (each result protocol is saved
in an individual *.xml file), be stored in a data base, or both together.

Depending on the choice, the according options are enabled to specify the base folder (parent folder) for the
storage location of the result files.

In addition, so-called “tokens” (placeholders) can be used to create additional subfolders in the base folder
and, if necessary, to individualize the file names.

The token $SPS$ plays a special role: instead of this placeholder, the naming configuration is used that was
specified in the editor under "Protocolling" (all files will be placed in the base/parent folder).

The difference: the settings here in the "Results" tab apply globally to all result files, regardless of the test
program. However, the “Protocolling” settings in the editor are saved separately with each individual test
program, so you can use different protocolling setting for different test programs.

By disabling the checkbox "save results" it is possible to completely switch of the results protocolling. This
may come handy e.g. for set-up operation with new DUT types.

Note:

If the results are saved in *.xml files, and a file path other than the default is specified, then it is necessary
to copy all files from the folder EM4000\Data\Results manually into the new destination folder!

These files (res_style_*.* and xhtml|*.*) are required for showing the test protocols in the results module!
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Tabs "Product List" & "Users":

= Envirenment
Files & folders

- Logs

- Test programs

- Results

= Envirenment
Files & felders

- Logs

- Test programs

- Results

» - Product list
- Users
5T 5T
PD4000 PD4000
.. Dummy - Dummy
- Colors - Colors

B General PRODUCTLIST & General USERS
a Pr.ntnm\ info @ Microsoft Access database Pr.ntnml info (® Microsoft Access database
- Printouts - Printouts
... Report (O Microsoft SOL server .. Report (O Microsoft SOL server
- Labels - Labels
= Hardware —- Hardware
5PS device(s) ACCESS DATABASE 5PS device(s) ACCESS DATAEASE
- '32:;55555 Database with products (*.mdb; *.accdb) : ""3::[;55535 Database with products (*.mdb; *.accdb) :
- E - dMEMA00DNdataDirUsers.mdb
. PD4000 D:AEMADO0 dataDir\ Products~.mdb . PDA000
- Millichmmeter ~ Millichmmeter
... LCR meter .. LCR meter
... Remote control - Remote control
- Power source - Power source
Calibration Calibration

Fig. 23: Tab ,Product list*

Fig. 24: Tab ,Users"

In these tabs, the databases are defined in which the product list and the list of registered users with their

passwords are saved.

Surge Tester ST 4000A/B
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Tab "ST3800":

Options
(= General SURGE TESTS i
. Protecol info ST Save curves with protocel:
- Printouts T 1 [ &5 XML data files
- Report [pways v A3 HLS files (export)
.. Labels [l automatic closing 5 [ A5 CSV files (export)
=- Hardware
. 5PS device(s) Sa:\re measured curves: ] [ As BMP image files
.. Addresses |ALWAYS w | [ 45 JPG image files
g;j[[))m [ store grid in pictures likcpa h 50
R — show whole recorded curve o wha F"i-::ag:a ]'c”e:s
.. LCR meter include evaluated PD data in XML z %
.. Remote control include PD in pictures [as EME nage filss
- Power source [ show saved pictures in test protocel
- Calibration
= Envirenment PICTURE 51ZE : .
Files & folders Width: [ 1920 ] pixels :l a |:| constrain proportions (16:5)
'\I_':sgtspragrams Height: | 1020 | pixels - | Default startup values
PATHNAMES
.. Results Directory with exported master curves (*xml) : :
- Product list d:\EMA000 dataDir\master curves', || Browse..
- Users
4 Automatic filename prefix with 1-phase curve:
;i‘:nor?r?y Automatic filenare prefix with 3-phase curve: 3p_
-~ Colors Parent protocol curves directory ("xml) :
|d:\EM4DDD\dataDir\Re;u\ts\Curves\me\ Browse...
Subfolder mask: :
[SYEARS\SMONTHS\SDAYS |
Filename mask:
[STIMESTAMPS |
dMNEMA000 dataDir\Results\ Curvesiuem20244034134,20240313152500.x ml
Parent directory with protocel curve images (“.bmp;* jpg:*.png) :
|d:\EM4DDD\dataDir\Resu\ts\CuNes\p\(\ Browse...
Subfolder mask:
[SYEARS\SMONTHS\SDAYS |
Filename mask:
[STIMESTAMPS |
dMEMA000N dataDir\Results\Curvesipich2024103413420240313152500.png
Parent directory with C5V files with exported 5G, 53 data (".csv) :
|d:\EI\MDDD\dataDir\Re;u\tS\CuNes\cs\r\ Browse...
Subfolder mask:
[SYEARS\SMONTHS\SDAYS |
Filename mask:
[STIMESTAMPS |
dEMA000 dataDir\Results\ Curveshesvi 20244,034134,20240313152500.csv
Parent directory with M5 Excel files with exported 5G, 53 data ("xlsx) :
|d:\EM4DDD\dataDir\Resu\ts\Cur\res\xls\ Browse...
Subfolder mask:
[SYEARS\SMONTHS\SDAYS |
Filename mask:
[sTIMESTAMPS |
dNEMAD00dataDir\Resultsh Curves'xls2024403413420240313152500.x sx
Default values v

Fig. 25: Tab "ST3800"
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Within the field SURGE TEST the following settings can be made:
- Under »Show measured curves« one can choose under which conditions the curves measured during
a surge test actually shall be displayed. Possible settings are ALWAYS, IF GOOD, IF FAIL, and NEVER.

- Under »save measured curves« one can choose under which conditions the measured curves will be
saved. The possible settings are also ALWAYS, IF GOOD, IF FAIL, and NEVER.

"include evaluated PD data in XML": With this, the evaluated data of the partial discharges are included
in the XML log of the surge curve.

"include PD in pictures": If the surge curves are also saved as an image file, the measurement of the
partial discharges will also be included in the image here.

Additionally, it can be specified in which format the curves will be saved. Available are the plain data
formats *.xml, *.xls and *.csv, and the picture formats *.bmp, *.png, *.wmf and *.emf.

In the field PICTURE SiZE the standard resolution (in pixels) for the curve images can be set. If the
checkbox Constrain Properties is checked, the software will calculate the remaining value for width or
height automatically as a new value is entered.

In the field PATHNAMES the default storage paths for the various data- and image file types can be
chosen. Here - as with "Results", see previous page - the same placeholders can be used to define path
names and file names
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Tab "PD4000":

Options
2 A
&- General PD RECORD SETTINGS
Emt:“: infa PD display: Downsampling: Saving data records (details):
rintouts e 8| ithin XML data file
Both diagrams | 100 | x
- Report R HV data
H"" sﬂbdf Record Eicture;: Raw PD data
1+ Hardware only last picture w| Evaluated PD data
. SPS device(s) . 2] 45 PG =
- Addresses Record condition: - JEnane e
.. US40 alway; - o Saving data records (summary):
D4000 ‘ - [ Within XML data file
- Millichmmeter b store grid in pictures s PNG image file
.. LCR meter [ &5 CSV file (export)
- Remate control
- Power source PD count limit:
S e Single record sample count:
=- Environment
Files & folders Record error buffer (before):
-~ Logs Record error buffer (after):
- Test
e Use dB unit
IEC PD SG - RPDIV SETTINGS
- Results
. Product Tist Saving detailed RPDIV data records:
Users []As CSV file (export)
- 8T Raw HV data
L - Raw PD data
-~ Dummy Evaluated HV data
... Colors
Evaluated PD data ¥
d\EM4000\ dataDir\Results\PD4000N pich 2024403413\ _01.csv
[ As PMG image files
Filename mask:
d:\EMA000\ dataDir\Results\PD40004 pich 2024403413\ _01.png
PATHMAMES
Parent directory with PD records (*xml) :
‘ d:\EMA000 dataDir Results\PDA00M e mlY, Browse...
Subfolder mask:
‘SYEARS\SMON'H—!S\SDA\"S\ |
Filename mask:
[55P55_STIMESTAMPS |
d:AEM4000N dataDir\ Results\PDA000mN 20244034134 P20240313_20240313152500.xml
Parent directory with PD record images (.png) :
‘ o\ EMA000! dataDir\Results\PDA000\ pich, Browse...
Subfolder mask:
[SYEARS\SMONTHS\SDAYS\ |
Filename mask:
|55PS5_STIMESTAMPS |
d:\EM4000N dataDir\ Results)\ P D000 pich 20244034134 P20240313_20240313152500.png
Parent directory with CSV files with exported 5P data (*.csv) :
‘ dMEMA000N dataDir\Results'\ PDADOM covty Browse...
Subfolder mask:
[SYEARS\SMONTHS\SDAYS\ |
Filename mask:
[55P55_STIMESTAMPS |
d:\EM4000 dataDir\ Results\ PD4000Ncsvh 2024\ 03013\ P20240313_20240313152500.c5v
Default values v

Fig. 26: Tab "PD4000"
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In this tab, settings are made as to how and what data is stored during the partial-discharge evaluation.

PD display: determines which graphic is displayed during a high-voltage test:
Record diagram — only shows the graphs of the individual measurement intervals,
Summary diagram — only shows the graph of the test course,

Both diagrams — displays both graphs at the same time,

Only values (no diagram) — displays only the numerical values.

Record pictures: if the saving of the graphs as PNG images is activated, this specifies how many images
are saved in the event of an error: Either only the last picture at the moment of error, or a series of pictures
before and after the error (acc. to "Record error buffer before/after" further below).

Record condition: Determines whether the XML data and/or PNG images should be saved only in case of
of "GOOD" tests, only for "FAILED" tests, or "Always" or "Never".

Saving data records:

Here you can specify if and which data will be included in the XML files. Both the values of HV voltage
and PD partial discharges can be stored as "RAW data" (if necessary for a later detailed evaluation), with
"evaluated PD data" only the summary of the evaluated data is written.

The checkbox "As PNG image file" activates that the graphs are also saved as image files (upper option is
for "Record diagram", lower option is for "Summary diagram").

At the bottom, the folders for storing the XML files and PNG images can be specified.
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= General
- Protocol info use dummy test
... Printouts DUMMY TEST INTERVAL
= Repoit [ manually
- Labels
21 Hardware after each start of system
- SPS device(s) [ after each logout s
- Addresses [ after elapsed time interval terva 0 0 ]
U [ after pefformed count of tests Count 1
PD4000
Milliohmmeter [ after fixed time of the day (up to 3x per day) 00:00; 00:00
LCR meter
Remote control DUMMY PROGRAM
- Power source ® XML file
L ANbEon Program name (".xml] :

- Eiranment |C:\EMmﬂ\dataDir\Pngrams‘Ldummy‘test.xml Select
- Files & folders
- Logs

. Test programs () Database

Select
- Results

- Product list
- Users

L. ST

... PD400D

- Colors

Fig. 27: Tab "Dummy"

Tab "Dummy":

With the options of this tab, the execution of a regular dummy test can be forced, e.g. to ensure that the
system is functioning correctly.

In the field DuMmMmy TEST INTERVAL the execution interval of the dummy test can be chosen.

In the field DuMMY PROGRAM the test program to use for this test can be specified.

If a dummy test is pending since the time interval crterium is met, then the software will automatically
force the dummy test to be executed. Regular test operation is possible again only after this dummy test has
been passed successfully.

(Note: Users with the right "Skip Dummy Test" are authorized to skip a pending dummy test.)
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Tab "Colors":

In the multi-tab "Colors", you can change the colors used for the result protocols, as well as for the print
and screen display of the graphics module:

Options X

= General Result print | Function graph | Function graph - print | Surge/PD - show | Surge/PD - print
- Protecol info

L Brintonts Background color:

Default
- Report Standard text color
- Labels

(= Hardware
- 5PS device(s) Color of values out of range:

Color of values in range:

- Addresses
- US40

Millichmreter
LCR meter
Remote control
- Power source
- Calibration
=~ Envirenment
- Files & folders
. Logs
- Test programs

Preview:
Standard text: I min. = 0 mA

Passed text: Ireal. = 324 mA
- Results

- Product list
.. Users

ST

.. PD400D

- Dumrny

Failed text: 1real. = 657 mA

Fig. 28: Tab ,Colors / Protocol print*

| General Result print | Function graph | Function graph - print | | Surge/PD - show | Surge/PD - print

Protocol info

+ Printouts Backgroud colop _ Default
- Report Color of title: |
-;:Labeks Color of axis: |
= Hardware
. 5P5 device(s) Color of names of axis: |
- Addresses Color of master curve: ~—g—
. US40

Color of measured curve:

L Ahifichmnscte Color of PD curve:

- LCR meter Color of PD threshold: _

- Remote control Color of high frequency:
- Power source

. Calibration Color of tolerance band:

(= Environment

- Files & folders
Lngs

- Test programs

Color of names in legend:

Results
Product list
Users
ST

- PD4000

- Dummy Re

1
rding time [us]
— Master Measured Tolerance

Fig. 29: Tab ,Colors / Show Surge/PD*
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% electronic

4.2.5 User Administration

The software has a built-in User administration. Here all users of the software must be registered. To get

into the program for the first time, you have to enter "SPS" as user and password both. After this, you can

enter new users with their depending passwords and rights (see Fig. 30).

After having given the users and rights confirming your needs, we recommend to delete the
user "SPS" in order to avoid abuse of the software.

EE PROGRAM USERS X

RIGHTS

[] Edit programs

[ Select programs
Perform tests

[[] Change environment
[[] Change HW settings
[ &dd & delete users
[ Skip dumrny test

FULL NAME

|Tester

ADMIN
AUTOLOGIN
SPS
Add Delete

Fig. 30: User administration

Explanation of the rights:

Edit programs
Select programs
Perform tests
Change environment
Change HW settings
Add & delete users

Skip dummy tests

Full name

enables editing of test programs

enables loading of test programs

enables to switch to the module »testing«

enables changes of program environment

enables changes of hardware settings

Enables to make changes in Options / User administration

Allows to skip the daily dummy test (if dummy test is activated)

Here the full name of each user is specified. This full name is used in

the test protocols.
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4.3 The Product List

4.3 The Product List

The product list contains the assignments between devices/article numbers and the test program to use for

each kind of device. Hereby it is possible to automatically load the correct test program for each DUT by
scanning its barcode.

Product ID: 1234

Test program: Test_Txml

Asterix Optien_12

Obelix Option_23

Idefix Option_34
Product ID Test program Asterix Ohbelix Idefix

Test_1.xml i Option_23
2345 Test_2.xml Option_43 Option_34 Option_23
3456 Test_3xml Option_83 Option_54 Option_43
4567 Test_559%.xml Option_593-1 Option_98%-2 Option_993-3
Add Edit Delete

EE Product list X

Cancel

o ||

Fig. 31: the Product List

The values for Product ID and Test program are of particular importance:

e For Product ID one must enter exactly that character sequence that will be read from the DUT during

testing.

e For Test program the exact name of the test program to use for the given type of DUT must be

entered.

e The entry for Device may be of free form — it deals only for information of the tester, and for logging

purposes in the test protocol.
e The same goes for the entry Remark.

Note: The entries "Device" and "Remark" are present only if in the menu Options/General it was defined

to not read these values from the barcode.

To enter a new kind of device into the product list, or to edit the properties of an existing one, the buttons
"Add" resp. "Edit" will open a new dialog window, in which the needed data can be entered:

EE Edit Product X

Product ID: [2349 |
Test program: ITest_Z.me
Asterix: Option_43
Obelix: Option_34
|defix: Option_23

Browse...

Cancel

[ o< ||

Fig. 32: dialog window "new product"
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4.4 Module "Editor"

4.41 General

With the editor module you arrange the test, parametrize the single test steps and archivate the test
programs.

All test programs created with the editor are stored in the built-in hard disk and are available for later
testing. Each test program has a definite name (plus extension *.prg). The name should be product-related
for programs to be easy to identify.

Each test program has the following structure:

e general information: name of DUT, author, etc.

e protocol information: Whether a protocol will be created, and how should it look like.
e sequence of test run

e an internal statistic module (numeric), embedded in the program file.

The sequence of the test run is displayed in the middle of the window and can be changed with the editor's
tools.
The single test steps can be:

e inserted: a new test step is inserted by double-clicking a step from the list on the left side.

o deleted: the test to be deleted has to be highlighted, then it can be deleted by keyboard's "del" key.

e cdited: double-clicking a test step in the program listing will open the parameter window.

e moved to a differnt location in the program: this is done by "dragging" a test step with the mouse.

e copied: duplicating a test step can be done by additionally holding the "strg" key while moving the
test step.

By means of the menu item "File / Print" the actual program inclusive all test parameters can be printed to
a connected printer.

Each test step can be changed by either marking it and selecting "edit" from the right-click context menu,
or by simply double-clicking it.

By doing so, a new window will open in which all parameters of the test step can be adjusted. (See chapter
4.5: "Description of test parameters'.)

Each test step by default receives a name characterizing the test step. In the parameter window this name
can be edited to confirm with the DUT the program is written for (like e.g. "Surge Test U-W").
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4.4.2 Editor: Testinfo

EE EM4000v1.0.1 release - Program editor - [D:\EMA000\dataDir\programs\DTTEST.xmi]™

File Module Options Tools Llanguage Documentation Info
30 — == -, "7
1 B B 6 &= > S
& '@ /7 L& o— S =2
TV : Text Visual Step L LABEL_AA #0 AA: TEST OPENING
N N ) Last serial nr.:
PV : Picture Visual Step €3 LABEL_A1 #1 R5: Resistance Test 004711 ‘
R3 : 3-phase Resistance Test 3 LABEL B2 #2 R5: Resistance Test
. . Protocol print:
R5 : Resistance Test 3 LABEL _C3 #3 R5: Resistance Test
never v
BC : Barcode Read Test + LABEL_D4 #4 R3: 3-phase Resistance Test
WS : Waiting Step + LABEL_E5 #5 12: Insulation Test EST RO IR
Created by:
AM : Ambient Measurement Step e LABEL_Fé #6 53: 3-phase Surge Test SPS user
LV : List&Label variable definition step + LABEL_G7 #7 SP: IEC PD 5G test
Created on:
#1: ST4000B (IDN 40002) & LABEL_H8 #8 HP: High Voltage Test 29.08.2023 16:30:35
SG : Surge Test ] #9 ZZ: TEST CLOSING
Last change by:
§3 : 3-phase Surge Test SPS user
SP : |EC PD SG test
Last change on:
H2 : High Voltage Test 08.09.2023 13:25:20
12 :Insulation Test
TOTAL TESTS
#2: HA1885G (IDN 188503)
0 RESET
H5 : High Voltage Test (AC/DC)
HP : High Voltage Test PROTOCOLLING
date
PROGRAM STATUS
® Enabled
O Disabled
ST4000B, HA1885G READY 14.03.2024, 11:33:51 [100656 KB]

Fig. 33: Program editor

In the title bar you see the path and name of the actual test program.

Below there is the menu bar (see paragraph 4.2, p.17).

The list window to the left shows all test steps that are available to be used.

The list window to the right shows the actual test program.

In the right part of the window, general data on the actual test program is shown. This information does not
effect the test run; it will, however, be shown for information in different windows and be included in the
test protocols:

e The input fields "device" and "remark" can be used for aribtrary entries, e.g. for identification of the
type of DUT for which the test program has been designed.

e With "Next serial number", one can set the serial number to start with after loading the next test
program. (This option is not available when in Options/General it has been chosen to read the serial
number from the DUT's barcode.)

In the middle field "Test Program History", there is the creation and modification date of the program,
along with the creator / user who modified the program. This information is generated directly by the
software and cannot be changed by the user.
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4.4.2.1 Protocolling to a Printer :

The program allows the output of the test results on the printer. Same happens after each test run. Via the
drop-down list "Protocol print" this procedure can be controlled.

Below print possibilities are available to the user:

List element Function

never No protocol will be printed

always print protocol after each test

if failed print protocol only if test result was "Fail"

if passed print protocol only if test result was "Passed"
failed steps Protocol only the test step that caused the error

The chosen settings are specific to the actually loaded test program, and are saved together with it..

4.4.2.2 Statistics ("Total tests")

In this test program there is a tabular statistics for each program. The passed, failed and invalid tests are
counted and the results of each single test step are recorded. The info field "Total testsy” shows the number
of all the tests done so far with the current test program.

The statistics can be deleted (reset to zero) via the button "RESET". Deletion of the statistics has to be
acknowledged via a safety inquiry (see Fig. 34).

Do you really want to clear the statistics of performed
tests?

Yes _ No

Fig. 34: Safety inquiry

4.4.2.3 Program Status:

By means of the field "Program status"”, the possibility to run the actual test program can be disabled or
enabled.

This setting applies to each test program independently, and is saved together with same.

Only users wich have the right "Change test programs" are able to change this setting!

This option is intended for not releasing a test program if, for example, it is still "in development".

Attention:

In order to perform tests with the remote software EM4000, this setting has to be enabled. As long as f}
"Program Status" is set to "disabled"”, no test operation can be done with that test program!
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4.4.2.4 Protocol settings :

PROTOCOL FILE NAME

O

(@) Date - data format : Pyyyymmdd XML
O

O

O

O

O

O

O

oK | | Cancel

Fig. 35: Dialog window "Protocolling"

After each test the test and measuring results are stored in a protocol file. By pressing the button
"CHANGE" beneath the "PROTOCOLLING" field, the user can determine the naming scheme of the
protocol. Fig. 35 shows the dialog window for defining the name.

Option Function

Date File name is made up from the date of day. The date format is Pyyyymmdd.
E.g. a protocol file created on May 07, 2023 would be filed as P20230507.xml .
This setting has the advantage all tests of a day are saved in one single file.

Tester File name is created from the first 30 letters of the operator name.

Time stamp Similar to "date" above, but due to the "resolution" down to the seconds range, no
dayly files with all-tests-of-the-day are created, but each test individually
according to the time stamp.

Serial nr. File name is created from the first 30 letters of the serial number.
Device *) These designations or file names are

Article Nr.. *) user-defined, i.e. they correspond to

Asterix *) what has been defined

Obelix ... *) under "Settings/General/Protocol info".

* These items can be renamed individually, see p. 20, "Protocol Info".

Notice:

The name definition for the result files described here is only used if the token $SPS$ is specified for
the file name under Settings/Environment/Results. If other name tokens are specified in the settings
there, the protocol settings described on this page will not be applied!
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4.4 Module "Editor"

4.4.3 Editor: Test steps

The organisation of the test steps and the definition of the test run is managed directly in the main window
of the program editor:

B2 EM4000 v1.0.1 release - Program editor - [DA\EM4000\dataDir\programs\DTTES Txmi]*

File Module Opticns Tools Language Documentation Info

6 3 B 6 B =

TV : Text Visual Step + LABEL AA #0 AA: TEST OPENING 2
N N . Last serial nr.:
PV : Picture Visual Step Bl LABEL_A1 #1 R5: Resistance Test 004711 ‘
R3 : 3-phase Resistance Test Matrix "+" u
) 3 Protocol print:
R5 : Resistance Test Matrix "-" v
never v
BC : Barcode Read Test Test time 1.00s
WS : Waiting Step Resistance ( 1.000 mOhm ... 19.000 mt U AR A RIS
Created by:
AM : Ambient Measurement Step 3 LABEL B2 #2 R5: Resistance Test SPS user
LV : List&label variable definition step 3 LABEL _C3 #3 R5: Resistance Test
Created on:
#1: ST4000B (IDN 40002) = LABEL_D4 #4 R3: 3-phase Resistance Test 29.08.2023 16:30:35
S§G : Surge Test + LABEL_E5 #5 12: Insulation Test
Last change by:
§3 : 3-phase Surge Test = LABEL_Fé #6 53: 3-phase Surge Test SPS user
SP : IECPDSGtest Error area (90.00 % .. 110.00 %)
Last change on:
H2 : High Voltage Test Diff. area (00%..100%) 08.09.2023 12:25:20
12 : Insulation Test Envelope 100 %
#2: HA1885G (IDN 188503) Tolerance (<99.0%) TRIELUEE
0 RESET
H5 : High Voltage Test (AC/DC) Damping (1.0%..200%)
HP : High Voltage Test Inductivity (00%.. 00%) PROTOCOLLING
Symmetry total ( 0.0%..1000%) date

ST4000B, HA1885G

Antenna channel
Min. PD treshold

Max. count per record

A
333mv

10
READY

PROGRAM STATUS
@® Enabled
O Disabled

14.03.2024, 11:33:51 [100656 KB]

Fig. 36: Editing of a test program

The list window on the left shows all the test steps available in the program. By double-clicking one of
these test steps same is included in the test run list. Before inserting a new test step the step after which this
new step is to be inserted should be marked in the test run list. With this double click the respective
parameter window of the new test step opens automatically, and after editing the parameter and closing the
parameter window the new test step will appear at the desired position in the test run list.

The list window on the right shows the current test program.The test steps are shown one by one with step
number, grammalogue and definition of each step

Before and after each test run the test steps "TEST OPENING" and "TEST CLOSING" are arranged
automatically. This way certain operations can be defined at the beginning and at the end of a test run.

By means of the [+] symbol, each test step can be switched between "brief" and "detailed" display mode. In
"brief" mode, only the step number, step type and step name are displayed. When switching a step to
"detailed", it is shown with all of its parameters and settings.

To change the order of test steps, each test step can be "dragged" with the mouse to another position in the
test program. (Except for the steps "AA" and "ZZ", which cannot be moved.)

Moreover, test steps can be handled in the Windows-typical manner of "cut", "copy" and "paste". To do so,
a test step must be marked by the mouse, then one can perform the appropriate action by right-clicking the
step, and using the context menu that will pop up.

To save the current test program to the harddisk, choose the menu item "File / Save" or "File / Save as...".
"Save" will just save the file with the current name.
"Save as..." allows to choose another file name.
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4.5 Description of Test Parameters

4.5.1 General Information

The test steps have all common dialog elements or test parameters. With the following example, the make

up of the dialog windows for the common test parameters is explained:

EE (12) Insulation Test X
Step #: 1 Jump label: l:l
Title: | Insulation Test |

,7PARAMETERS IF PASSED
(®) Continue
(O Go to step

Test time: 5
() Finish
IF FAILED
() Continue
(0 Go to step
@ Finish
[JRepeat
MATRIX
UV, W <-> N, PE

Common paramters:

Fig. 37: Dialog window with test parameters (example)

Dialog element Function

Step # The number of the actual test step in the test program.

Title Labelling of test step. Display on test run window and during test run. You can
also give instructions in the title for the testing person, e.g. »protective wire
test at fan/ventilated motor«

Test time Duration of the test step. (Not available for TV & PV.)

IF PASSED / It is possible to make "jumps" in the order of the test program, depending on

IF FAILED whether the result of a test step was "Passed" or "Failed". The possibilities of
branching are:

- Continue The test run is continued with the next step in the list
- Go to step A jump is done to the test step with the LABEL entered here.
- Finish A jump to the test step "ZZ" is performed.

- Repeat possibility

Invert Result

If the test step result was "Failed", the tester is asked whether the step shall be
repeated. If there's no error during the repeated step, the test result is "Passed."

This option is only available for the test program that is defined as "dummy
test program". When the dummy simulates a "fail" situation, and the tester
does reckognize "fail", then this is "good" in the sense of a dummy-test, hence
the inversion is used solely in the dummy-test to make a fail-test "good".
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4.5.2 AA: Start of Test

E (AA) TEST OPENING %
Step #: 0 Jump lab{LABEL_AA
Title: TEST OPEMING
i GEMERAL | LABEL | AMBIENT MEASUREMENT | M54 | AFTER STEP
(® Continue
PARAMETERS
4 O Geote
[ 5tart dialog

[1Info dialog

Fig. 38: Test parameters "Start of Test"

When "Info Dialog" is checked, a window with information about the DUT will be shown at the start of
each test. If the user shall be able to edit certain DUT data when a test starts, the wished positions have to
be checked here.
When "Start dialog" is checked, then at every start of a test run the testing person will be requested to
contact the DUT.

Tab "Label”

E {AA) TEST OPENING x
Step = 1] Jump label: |LABEL_AA
Title: TEST OPENING
GENERAL |[LABEL | AMBIENTMEASUREMENT = MsA | AFTER STEP
(® Continue
Print O Goto
Label template file (*.Ibl) :
|CAEM4000\ dataDir\Labels\demalabel-EN.Ibl Select
Preview Design

nter: [none

PRINTING
use default printer in label @when PASSED
Nr. of copies: () when FAILED
O ALWAYS

CE HCEI

Fig. 39: Test parameters "Label print"

Here the parameters for the label printing of the Pass/Fail/ tests are set.
The "Preview" button provides a quick preview of the selected label template.
The "Design" button opens the List + Label module, which can be used to create and edit label templates.
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4.5 Description of Test Parameters

Tab "Ambient Measurement"

In the "Ambient Measurement" tab you can specify which measured values of the environmental sensor
should be recorded right at the beginning of the test program. These measured values are stored in the XML

results files listed in the introductory header.

EE (AA) TESTOPENING

b4

A

Measure ambient temperature
Measure relative humidity

IMeasure atmospheric pressure

Step #: 0 Jump label: |LABEL_AA
Tile  TESTOPENING
GENERAL | LABEL |[AMBIENTMEASUREMENT &~ MsA | AFTER STEP
PARAMETERS ® Continue

() Goto

Fig. 40: Tab "Ambient measurement"

In the last tab, the "MSA" mode can be activated for the actual test program. The whole test program will

be repeated as many times as specified.

H (AA) TEST OPENING

X

Step & o
Title: TEST OPENING

Jump label: LABEL_AA

GENERAL | LABEL | AMBIENTMEASUREMENT [ MsA i

[JRepeat: 2%

AFTER STEP
(® Continue
O Goto

Cancel

Fig. 41: Tab "MSA"
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4.5 Description of Test Parameters

4.5.3 TV: Text Visual Step

E= (1) Text Visual Step X
Title: |Tr:xt Visual Step |
PARAMETERS YE5S=passed, NO=failed ~
TESTDIALOG gEasSED
Text: ontinue

@® Conti
This is the question: (0 Go to step
YES or NO?
() Finish
IF FAILED
(O Centinue
MULTILINE Text Font (O Goto step
Sample: SAM PLE Text Color
TEXT (®) Finish
Background Color (JRepeat 5
Preview []write a comment
STEP TYPE [ Save & print in protocol
(O Info step
(@) Visual test
Function test
(O Control step
(O Break step Cancel

Fig. 42: Test parameters "Text visual step"

In the test step Text visual step the dialog elements have below functions:

Dialog element Function

Text Contents of this field is displayed when step is executed. The message has to
consist of a minimum of five characters.

Text font Choose the desired font for the message text

Background color
Preview

Write a comment

Save& print in protocol
YES=passed, NO=failed

Step type
Info step

Visual test

Function test
Control step

Break step

Choose the color of background on which the message will be displayed
Have a look on how your message will appear

If the test is confirmed with NO, one can enter a comment to the test

If not checked, the test will not appear in the results, nor will it be printed

By switching this parameter, it is possible to revert answer logic for certain
questions ("Is there smoke coming out of the DUT?" — "NO" — result PASS)

Choose this to give any information to the tester. There will only be an OK
button to acknowledge the message.

Choosing this option forces a dialog to appear which can be quitted with YES
or NO. In case of NO, the DUT has failed the test

Not available for the ST4000 device
This test type is for information only. No test result PASSED or FAILED.

Similar as "Info step", but after confirmation the program will be stopped.
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4.5.4 PV: Picture Visual Step

E= (PV) Picture Visual Step X

Title: | Picture Visual Step |
PARAMETERS | YES=passed, NO=failed
PICTUREFILE IF PASSED
:D:\EMdDC'U\dataDir\pictures\NrS_smaII.png (® Continue
() Go to step
(O Finish
IF FAILED
Continue
Go to step
Finish
Repeat 5

Load Show

Write a comment
STEP TYPE
(®) Info step
(O Visual test
Function test

(O Centrol step

Fig. 43: Test parameters "Picture visual step”

Save & print in protocol

In the test step Text visual step the dialog elements have below functions:

Dialog element Function

Load Opens standard »open file« dialogue to choose an image

Show Have a look on how things will look on paper

Write a comment If the test is confirmed with NO, one can enter a comment to the test.

Save& printin protocol  If not checked, the test will not appear in the results, nor will it be printed

YES=passed, NO=failed reverts answer logic (see Text visual step)

Step type

Info step Choose this to give any information to the tester. There will only be an OK
button to acknowledge the message.

Visual test Choosing this option forces a dialog to appear which can be quitted with YES or
NO. In case of NO, the DUT has failed the test

Function test Not available for the ST4000 device

Control step This test type is for information only. No test result PASSED or FAILED.

Break step Similar as "Info step", but after confirmation the program will be stopped.
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4.5 Description of Test Parameters

4.5.5 RS5: Resistance Test 1-phase

ﬂ (R5) Resistance Test

Step #: 1
Title: | Resistance Test
H (R5) Resistance Test
PARAMETERS | [ TEMPERATURE |
Step# 1 Jumplabg  moODE ] TEMPERATURE CORRECTION
Title: | Resistance Test (®) resistance Ternperature 20 |=C
user's NTC
[PARAMETERS | TEMPERATURE | eass US40 (defautt)
@) Cont user NTC ;
external sensor (Pyrometer)
s OGot external sensor (Type K1)
t :
est time: = external sensor (Type K2)
RESISTANCE LIMITS O Finis NTC
[Jautorange IF FAILE! instrument (if supported)
sa\rein test protocol OCont .
save temperature in protocol
R offset: O 0|0 D Get
(@) Absolute R min.: 10 |Q @ Finis
R max.: 100 |0
L Reps ﬂ External matrix configuration
() Relative R media 100 (0 10 + | 10
~ -
u O
R1/1880 STARTUP CONFIGURATION
v 0O
MATR w O o
N O

U<V

Cancel Cancel

Fig. 44+45: Test parameters "Resistance Test" (R5)

This is the dialog for the "R5" one-phase Resistance Test:

Dialog element Function
Absolute Uses absolute thresholds for resistance:
R min Minimum allowed resistance
R max Maximum allowed resistance
Relative Uses relative thresholds for resistance:
R medial Sets the average expected resistance
- max.allowed percentual deviation, negative
+ max. allowed percentual deviation, positive

temperature correction

External Matrix

When chosen, the obtained resistance is normalized to a standard
temperature (usually 20°C).

Specifies the contact points at which the measurement will be done.
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4.5.6 R3: 3-phase Resistance Test

E (R3) 3-phase Resistance Test
Title: | 3-phase Resistance Test |
I PARAMETERS | IF PASSED
(® Continue
" (0 Go to step
Test time: s
[] auterange O Finish
R offset (L1): [ 0 (Q
IF FAILED
R offset (L2): ] 0 [0 ]
) (O Continue
R offset (L3): O 0|0 O 6o to step
RESISTAMCE LIMITS (LIME TO LINE)
(@) Absolute min.: 0 max.: 100 |Q ® Finish
) Relative edia 100 | o = NETRE [JRepeat possibility 5
R diff. max.:
[] RESISTANCE LIMITS (PHASE)
Absolute min 0 |0 TIax 100 |0
Relative R media 100 |0 -1 5 + |10
R diff. max 1|0
] TEMPERATURE CORRECTION
Temperature 20 |°C US40 (default)
external sensor (Pyrometer)
external sensor (Type K1) MATRIX
external sensor (Type K2) U<s ¥
NTC
V<> W
instrument (if supported)
W U
R1/1280 STARTUP CONFIGURATION . Cancel

Fig. 46: Test parameters "3-phase resistance test" (R3)

The 3-phase resistance test measures the resistance at three current pathes, e.g. U=V, U-W, V-W.

Each of these must fulfill the thresholds given in "resistance limits".

Additionally, the maximally allowed difference between any of these three is checked acc. to "R diff max".

(Note that you need to call the matrix window three times to complete the configuration.)
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% electronic

4.5.7 12: Insulation Test
B (12) Insulation Test X
Step & 1 Jump label: l:l
Title: | Insulation Test |
I PARAMETERS | IF PASSED
(® Continue
RAMP ERROR
() Go to step
Test time: 1 3 () Extra
Ramp time: 1 ®nse
amp Hime : O Finish
Rarnp down O COMNMECTION
U start: 0 [VDC (®) Socket IF FA'LE'_J
U noms 1k|voc  OProbe 820"“”&
o to step
R min.: 5M (0 Oskz
(500K - 989MQ) .
0 | A ® Finish n External matrix configuration X
[JRepeat 5
3.99 m|A
- -
[ lowest value checking U O
sttt E v O
1]s w O
[ show graph with measured resistance MATRIX N U
PE ]
U, W, W <-> N, PE

Fig. 47 + 48: Test parameters "Insulation Test" (12)

This is the dialog for the "I2" insulation test:

Dialog element  Function

Ramp time Time for voltage to be increased to maximum (when »0«, no ramp is used)

Ramp down If checked, at the test’s end the voltage will be decreased instead of just switched off
(same time as for "ramp up")

U start Starting value of test voltage when voltage ramp is used

U nom Nominal value of test voltage

R min Minimum of required resistance. The available range depends on the voltage chosen

| ramp min / max

Matrix

for Unom. The actually available resistance range is shown below the Rmin field.

Minimum/maximum of allowed current during voltage ramp
(only available when option "ramp error" is set to "Extra")

Specifies the contact points at which the measurement will be done.
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4.5 Description of Test Parameters

4.5.8 H2: High Voltage Test DC

B (H2) High Voltage Test X

Step #: 1 Jump label: l:l
Title: | High Voltage Test |
PARAMETERS IF PASSED
TR (® Continue
() Goto step
Test time: s ®) Test (1)
Ramp time: s O fndless O Finish
Ramp down ]
IF FAILED
Usstart: [ o Jvoc O Continue
Unom.: VDC (O Goto step
| min.: A
| max.: A gﬂp ERF‘]OR (®) Finish
orma
0 Repeat 5
= () Extra LRep
395 m () MEE n External matrix configuration X
- -
u O
v O
w O
MATRIX i U
PE
U, W, W=-= N, PE
[1show graph with measured current G taned

Fig. 49 + 50: Test parameters "High Voltage Test" (H2)

This is the dialog for the "H2" high voltage test:

Dialog element  Function

Ramp time Time for voltage to be increased to maximum (when »0«, no ramp is used)

Ramp down If checked, at the test’s end the voltage will be decreased instead of just switched off
(same time as for "ramp up")

U start Starting value of test voltage when voltage ramp is used

U nom Nominal value of test voltage

| min Minimum of allowed current during actual test

I max Maximum of allowed current during actual test

IR min / max Minimum/maximum of allowed current during voltage ramp

external matrix

(only available when option "ramp error" is set to "Extra")

In this window it has to be defined to which contact points the test voltage will be
applied.
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4.5.9 SG: Surge Test

Choosing the test step »Surge Test«, the following window appears:

= (56) Surge Test
Step & 1 Jump label: l:l
Title: | Surge Test |
PARAMETERS | PARTIAL DISCHARGE IF PASSED
@) Continue
COMPARE METHOD TESTTVPE MASTER SETTINGS s
(®) Master curve Error area Veltage:
() Double test [-#] Diff. area analysis Voltage range: O Finigh
SAFETY CTRL. [ Tolerance band Recording time: T EE External matrix configuration
@ Off [ Demping calculation Evaluation start Oco
o + -
Cimpulse ‘"d"fmvftyL Evaluation end: ) Go u ]
O Hold Partial discharge Impulses: v ]
. 0 N ®) Fin w O 0O
Errorarea | Diff.area | Tolerance | Damping | Inductivity L] SOFTWARE TRIGGER ke M O O
LIMITS P i/ -_ PE O
Minimurm: 90.0 | % Maximum:% “ltage leve 500
Pre-trigge = 1] Cancel
VOLTAGE COMPENSATION POLARITY CURVE EDITOR
\oltage compensation O 10 @ negative Show measured curve
Back measurement O 10 () positive IMPORT FROM FILE
MATRIX
U<-2y
Fig. 51+52: Test parameters "Surge test"
Dialog element Function
COMPARE METHOD Chooses which comparison method to use:
(See: "A-1 - Methods of evaluation”, p.74ff.)
- Master curve The curve obtained from the DUT is compared with a reference curve
- Double test The curves of two different surge impulses are taken from the same DUT, one
after another, and are compared with each other
MASTER CURVE Shows the name of the actually chosen master curve.
- Master settings Opens the mastercurve editor, with which one can edit existing curves, or record
new ones. Please see chapter A-2, page 77ff.
TEST TYPE Chooses the method of curve evaluation. See page 74ff.

Partial discharge evaluation: (See screenshot of S3-teststep)

Min. PD threshold:
This value determines from which strength a single peak is counted as a partial discharge.

Max. PDs per record:
This value defines the maximum number of partial discharges within a measuring interval, so that the test
step is still considered "good".

Antenna channel:
Usually, channel A is used for the microwave antenna MW40, channel B is for the line coupler HW40.
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4.5 Description of Test Parameters

Parameters for method "Master curve™:

Emorarea | Diff. area | Tolerance Damping Inductivity

LIMITS
Minimum: | 90.0] % Maximum: [ 110.0]%

Fig. 53: Tab "Error area"

Emor area Diff. area Tolerance | Damping Inductivity E
EVALUATION
Envelope: 10 U % Tolerance: _. 5 U % E

Fig. 55: Tab ,Tolerance®

Error area Diff. area Tolerance | Damping Inductivity

LIMITS
Minimurm: H Maximum: H

Fig. 57: Tab ,Inductivity*

Emorarea | | Dff area | Tolerance | Damping | Inductivity

LIMITS
Minimum: | 00| % Maimum: | 20.0| %

Fig. 54: Tab "Diff. area"

Emorarea = Déf_area | Tolerance | | Damping | Inductivity

LIMITS

Fig. 56: Tab ,Damping"

Dialog element Function
TEST TYPE Chooses the method of curve evaluation:
- Error area The values "minimum" and "maximum" define how big the area (i.e. the

integral) of the measured curve is allowed to be, in percentual relation to the

master curve.

- Diff. area analysis

The values "minimum" and "maximum" define, how big the difference area

between master curve and measured curve may be, in percentual relation to

the master curve.

- Tolerance band

With "Envelope", the distance between master curve and tolerance band is

defined. "Tolerance" then defines how much of all measured samples are

allowed to be located outside of the tolerance band.

- Damping

This measures the damping factor of the surge curve, also commonly referred

to as the "Quality Factor Q".

- Inductivity

This measures the inductive capacitance of the winding material being tested.

Surge Tester ST 4000A/B
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4.5.10 S3: Three-phase Surge Test

E (53) 3-phase surge test b4
Step #: 1 Jump label: l:l
Title: | 3-phase Surge Test |

I PARAMETERS | PARTIAL DISCHARGE IF PASSED
® Continue
TESTTYPE RECORDING PARAMETERS SAFETY CTRL,
(0 Go to step
Error area Voltage: v @ Off
[ Diff. area analysis Voltage range: |aute V O Impulse () Finish
[#] Tolerance band Recording time: 1ml|s (O Hold
: : IF FAILED
Damping calculation Evaluation start: 0 (% ;
(O Centinue
| Inductivity L i . 2%
ty Evaluation end: 100 |% POEARITY O Go to step
| Partial discharge | lses: 1
5 (total) MRUSES (®) negative
| Symmetry (tota o
) (O positive ®Finish
Preview recording [1Repeat 3

|Err0rarea | Diff. area | Tolerance | Damping | Inductivity | Symmetry (total) |

LIMITS
Minimurm: % Maximurm: 110.0 | % Show measured curve
MATRIX
VOLTAGE COMPENSATION [] SOFTWARE TRIGGER Uessiy
Voltage compensation O 10 | % Edged gl = “ V<> W
Back measurement O 10 500

00 Wl

Fig. 58: Test parameters "3-phase surge test" (S3)
The three-phase surge test is very similar to the one-phase surge test previously described. However, work

is done here without a "master curve". Rather, three surge curves are recorded between the phases U-V,
V-W and V-W, and these three curves are compared against each other with the known evaluation methods.

Partial discharge evaluation:

E= (53) 3-phase surge test b4
Step #: 1 Jump label: l:l
Title: | 3-phase Surge Test |
PARAMETERS || PARTIAL DISCHARGE | ERRHED

® Continue
PARAMETERS
(J) Go to step
Antenna: (@) MW4D HW40
Min. PD threshold veoltage: 50 m|V O Finish
Max. PDs per record: 10
IF FAILED
Antenna channel: ®A OB (O Continue
() Go to step
(@) Finish
[JRepeat 5

Fig. 59: Test parameters for partial discharge evaluation)

This is configured in the same way as in the SG surge test.
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4.5.11 SP: IEC PD Surge Test

B (SP) IEC PD SG test
Step & 1 Jump label: l:l
Title: [ IEC PD 5G test |
I PARAMETERS | IF PASSED
(® Continue
PARAMETERS VOLTAGE COMPEMSATION O Go to step
U start: 500 |V Voltage compensation [} 10
U step: 200 |V Back measurement O 10 | % O Finish
U mazx: 4 k|V SAFETY CTRL I
U stop (min): 500 |V ® Off O Continue n External matrix configuration x
Pulses: 10 (O Start impulse O Go to step
- -
Pulse delay: 0 |s (D) Start and hold U O
PD threshold: 300 m |V @ Fini
Finish v |
POV min: S0 |v [ save recerded curves (RPDIV) O S W 0 0
RPDIV min: 500 |V N0 O
RPDIV maz: 500 |V PE O
RPDEV min: 500 |V
Antenna: MWD MATRIX
Antenna channel: A (Antenna) ~ Das
Max U peak diff.: 20,000 | %

Fig. 60+61: Test parameters "IEC PD surge test" (SP)

In this test step, surge impulses are carried out with successively increasing test voltage, whereby the
evaluation is oriented to resulting partial discharges:

PDIV min: the smallest surge voltage at which a partial discharge may occur for the first time

RPDIV min: the smallest voltage at which "repeatable" partial discharges may occur (repeatable = at least
50% of all surges)

RPDEV / PDEV: during the subsequent lowering of the test voltage, at which the repeatability or the single
occurrence of partial discharges should disappear again.

( (R)PDIV = (repetitive) partial discharge inception voltage
(R)PDEV = (repetitive) partial discharge extinction voltage )
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4.5.12 AM: Ambient measurement step

ﬂ (AM) Ambient Measurement Step

Step & 1 Jump label: l:l

Title: | Ambient Measurement Step |
RRRETERS | IF PASSED
(®) Continue
AMBIENT TEMPERATURE (O Goto step
o min.: -20.0 | *C
Read & check limits
max.: 80.0 [ =C
() Finish
RELATIVE HUMIDITY IF FAILED
min.: 0.0 %
[ Read & check limits _— 1000 | % () Continue
(O Goto step

ATMOSPHERIC PRESSURE

in.: 300.0 | hP
[~ Read & check limits e i (® Finish
max.: 1100.0 | hPa

[IRepeat 5

DEW POINT

min.: =200 [ =°C
Read & check limits

max.: 80.0 | =C
DEW DIFFERENCE TEMPERATURE

min.: 0.0 [=C
Read & check limits

ma.: 100.0 | =*C

Fig. 62: Test parameters "Ambient measurement" (AM)

With this step, all available data from the “weather station” US40 can be read in.

The measured values are thereby explicitely included in the test protocols.
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4.5.13 LV: List&Label Variable Definition

n (LV) List&Label variable definition
Step #: 1 Jump label: l:l
Title: [ List&Label variable definition step |
PARAMETERS IF PASSED
(® Continue
i filt:
Variable name: |Coloul | ilter O Gotostep
Value: |#FFODDD |
: O Finish
remember value for next test
IF FAILED
(O Continue
(0 Go to step
(@) Finish
[JRepeat 5

Fig. 63: Test parameters "List&Label variable definition" (LV)

By means of this step, it is possible to create additional variables that can be handed over to the List & Label
module and can be used there.

These additional variables can have a fixed value assigned, or an initial value that can be edited by the user

during the test run.
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4.5 Description of Test Parameters

4.5.14 BC: Barcode Read Test

E= (BC) Read barcode X
Step #: 1 Jump label: l:l

Title: | Barcode Read Test |

[ PARAMETERS | IF PASSED
@) Continue
(O Go to step

Value name: |DUT code |

) Finish
IF FAILED
() Continue
(O Go to step
(®) Finish
[JRepeat 5

Fig. 64: Test parameters "Barcode Read Test" (BC)

By means of this test step, a barcode can be read during a test run. The read barcode then is included in the

test protocol.
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4.5 Description of Test Parameters

4.5.15 ZZ: End of Test

Step #: T
Title: TEST CLOSING
AFTER FAILED TEST AFTER STEP
[1Repeat dialog (0 Go to step
[Istop
(®) Finish
[ Edit comment
[10pen test hood dialog
[] Next test dialog
[]5how result dialog

EE (77) TESTCLOSING X

Cancel

Fig. 65: Test parameters "Test Closing" (ZZ)

With this test step, several options can be changed about what will happen when a test run has finished:

Dialog element Function
Repeat dialog Repetition of the test, serial number remains the same
Stop If the whole test failed, testing is stopped

Edit comment

Next test Dialog

The comment can be edited/added

to perform.

Show result dialog

After the test run a message box is displayed asking if there is another test

Waiting time in seconds in which the result of the test is displayed

Surge Tester ST 4000A/B
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4.6 Program Module "Testing" % e|eCtr0nIC

4.6 Program Module "Testing"

When programing of the test programs has be done, testing can begin. With the button "Test" @ one gets
to the menu Testing. Now it is possible to work with either the actual program (as shown in the window’s
title bar), or to load a different program by means of the button "Load".

*® EMA000 v1.0.0 release - Testing - [DTTEST.xmi] — o X

File Module Options Tools Language Documentation Infe

& (& 2 T B

[] Tester: SPS user S/N: SAVE
) #0 AA: TEST OPENING & [Drint protocok |
3 ?  #1 R5: Resistance Test never i
?  #2 R5: Resistance Test PRINT PROTOCOL
?  #3 RS: Resistance Test PRINT ERRORS
H ?  #4R3: 3-phase Resistance Test
?  #512: Insulation Test v VESHIES!
Picture =
#8 HP: High Voltage Test PASSED
Matrix "+ U1, v, Wi
Matrix "-" Ground
Test time 5s
U start 600V
U max. 2 KV AC 50Hz
Ustep 100V
PD count mas. (<10) 0
PD intensity (last) ov DUMMY TEST
PDIV (> 11v) 111k
PDEV (>800V) 947V
U diff. (<500V) 161V START
Ireal (<10mA) 239mA
PD count (average) 438
PD count (peak) 2 START
U real (peak) 111k CONTINUE
Picture file://20230911135956 HP sum.pn o
STEP
Finished on: 11.09.2023 13:58:57 PASSED D

= END SYSTEM INIT

Wait please, initializing the hardware... 28.1°C|47.2%|973 hPa 14.09.2023, 14:52:21 [104200 KB]

Fig. 66: Program Module "Testing"

In the upper part, the test program with its single test steps is shown.
To the upper right, the symbolized "Signal lamp" show the actual testing status.

On the right side, there are the functional buttons to control the test runs:

Start — This will start the automatic test run. All test steps of the program are executed sequentially.

Step — With this button, a "single step" test can be performed. When this button is used, only the test step
that's next in order will be executed. After that step has finished, the test run is paused, until the next step is
called by using the "Step" button once more.

Continue — If a test had been begun in "Step" mode, it is possible to switch to automatic mode again by
using the "Continue" button.

System init — this will initialize all connected hardware devices. If the Initialization returns an error, the
test program can not be started.
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4.6.1 Start of Test

When pushing the "Test info" button, or when "Info dialog" has been set in test step AA, the below window
will open. Which of the individual fields are open to be edited, or are non-changeable shown in grey, is
dependent on the chosen settings in the AA-step.

rm Test Info

Device : |Go|den Sample |

Serial rr. : |-i46 | {from scanner)

Remark : || |

G

Fig. 67: Dialog window at the start of a test

With the "Start" button the automated test run is started. All active test steps of the test program will be
executed sequentially.

If "scanned product ID" is selected, then at the start of the test, first the dialogue for scanning the DUT's
barcode is carried out. After scanning the barcode, the required test program is determined from the product
list, loaded and started:

E Program Selection

Bar code: | | | (from scanner)

Product ID: |

Last bar code: 1234567890124

E Program Selection

Bar code: | 1234567890125 | (from scanner)
Product ID: 123456
Test program: |program_‘l 23456.xml Dummy

Last bar code: 1234567890124

Cancel

Fig. 68+69: Barcode dialog at the test start
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4.6.2 Testing mode "Step"

The step by step test run guarantees that the DUT can e.g. be connected somewhere else or that changes can
be made between the test steps. When starting the test, the Start Window will appear first in which - if it
was activated in the editor - you can make changes. Then you are asked to connect the DUT. Each test step
has to be started with the key "Step". (A similar effect can be achieved by means of "info steps").

4.6.3 Faulty DUT

A faulty DUT is shown on the monitor by the [EEES
message "FAILED". At the tester the red lamp "fail"
lights up (via ext. I/O of device, too) as long as the

Do you want to repeat the test step?

test is re-started or until the device is initialized again. = Yes No

If the option "repeat possibility" was chosen in the "If Fail" — field of the respective test step (see chpt
4.5.1), this dialog appears:

4.6.4 Error-free DUT

If there is no error during the test then the message "PASSED" appears on the monitor and the green lamp
"pass" lights up (via ext. I/O of device, too) as long as the test is re-started or the device is initialized again.

4.6.5 Interrupting a running test

A running test can be interrupted by means of the buttons "Pause" and "Break". Test steps that open a new
window (i.e. Text or Picture steps) do have their own Pause/Break buttons. Tests that are displayed directly
in the main window of the Testing module, these buttons are located at the right side of the main window.
"PAUSE" interrupts the test run after the current test step has been ended.

"BREAK" will abort a running test immediately.

A stopped test can either be cancelled with "End" or picked up with "Continue".

The status of the test is displayed in the upper text field. Here is displayed whether the test result was pass
or fail or if the test was stopped.
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4.6.6 Failed Test Run

4.6 Program Module "Testing"

A faulty test run is indicated by a "FAILED" message on the monitor. In the power panel N5 and in the
connection panel Al the red "fail" lamp lights up until the test is restarted or until the device is reinitialized.

G = / €
e =

/0 AA: START DER PROFUNG
X 1 TV: Textsichtschait
v mzz-TESTCLOSING

#1 TV: Textsichtschritt

FAILED

Firished on: 08.07.2021 144630 FAILED End

System e

Testfrished (S/N:9) Gosing 08072021, 144630

Fig. 70: Fail message

If the option "repeat dialog" was selected in step "ZZ", you will then be asked whether the test should be
repeated:

| REPEAT TEST | SAVE TEST

If the repetition is selected, the entire test program (keeping the serial number) is executed again. The
previous failed run will not be recorded in the results log.

With "Save test", no repetition is carried out and the failed test is recorded in the result log.

4.6.7 Passed Test Run

If no error occurs during the test, the message "PASSED" appears on the monitor. In the power panel N5

and in connection box Al, the green "pass" lamp lights up until the test is restarted or until the device is
reinitialized.

9 DATI05 120 RC16- Testing -[CADATSSOS v170rc16\dstaDi Programsthalloam
ngusge. Do ’

)  {
@ = / G
Tester: SPS servie ST

/0 AA: START DER PROFUNG
/ #1 TV: Textsichtschritt
V#2272 TESTCLOSING

Prnt protc:

Finished on: 08.07.2021 143835 PASSED

Program: halo
Tester: SPS senice.

Serial nr.: 7

Started on: 08.07.2021 144035

#1TV: Textsichtschaitt
Question

PASSED End
- halo. fser: YES

System e

Testfrished (S/N: 7 Cosing 08072021, 14:40:60

Fig. 71: Pass message
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4.7 Test Runs

4.7.1 Text/ Picture Visual Step

When one of these test steps is executed, a new dialog window is opened, showing the text or the picture as
well as the "Yes"/"No" buttons, which the user must use to confirm the dialog:

Text Visual Step

User question

This is the question:

YES or NO?
BREAK

Yes

No

Picture Visual Step

User Information

BREAK

Yes

Fig. 72: Test dialog "Text visual step"”

Fig. 73: Test dialog "Picture visual step"

For all other test steps, the progress is shown directly in the main window, without opening a new window.

4.7.2 Surge Test

The surge test is so short that nothing is displayed "during" a test, there is just the measured values in the test

protocol when the ST-step has finished.

If the software is configured to show the test curve (see page 34), then the following window will come up

after a surge test was done:

Ergebnis StoBspannungspriifung

FEHLERFLACHE [%] A
Minimum: | 0.00
Maximum: | 1000.00
ist. [ 810
DIFFERENTIELLE FEHLERFLACHE [%]
Minimum: |~ 0.00
Maximum: |~ 1000.00
ist. | 9246
TOLERANZBAND [%]
Hallkurve: | 99.00
Toleranz: | 99.00
ist: 112434
DAMPFUNGSPROZESS [%]
Minimum: | 0.00
Maximum: | 100.00
ist. | 389
TEILENTLADUNG
max. Anzahl: 10
Ist Anzahl: 0

Intensitst:  54.2 mV

EXTRA ANZEIGE
[ Gitter zeigen

Teilentladung anzeigen

Auto-SchlieBen: 1.5 OK

Fig. 74: Window "Result of surge test"

When this window is shown, then the execution of the test program is paused, and will continue when the

window is closed with "OK".
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4.7.3 |EC Surge-/ Partial Discharge Test

During this test, a graph is drawn showing the various voltages and measurements: e.g. surge voltage level
(red, 10 pulses each), green/yellow (vertical) partial discharges below/above the limit value, blue (vertical)
number of PDs during a surge pulse, and the various limit values (horizontal) for
PDIV/RPDIV/PDEV/RPDEV.

B 5% 6 prtung

poIv:[ 113V, poEV:[ 7 Matrix: U<>V
Vorgabespannung:| 3100V Pulse[ 4 w5 | e T

IEC-PRUFUNG

IEC PD SG Test U-V

Fig. 75: Display during "IEC PD-SP Test"

4.7.4 Insulation and High Voltage Test 12 / H2

For these two test steps, a time diagram of the current and voltage values can be displayed during the test.
This option can be switched on or off in the editor in the respective test step.

B2 EM4000v1.0.1 release - Prufen - [RT_test2xmi] _ & %

Datei Modul Einstellungen Tools Sprache Dokumentation Info

[ ] Prafer: SPS user S/N: 0 SPEICHERN
L1
o?
[ 12
1>
P #10 H2: Hochspannungsprifung UVW — ist = 9.76 mA Verbleibend:

| Protokolldruck:
nie

#11 12: Isc

Hochspannungspriifung

START
START
PAUSE SCHRITT
ABBRUCH
Dauerbetrieb Priffen 233°C| 412%| 984 hPa 30.01.2024, 12:13:36 (26764 KE]

Fig. 76: Display during "H2 Test"
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4.7.5 Other test steps

For other test steps, only the momentary reading and the remaining test time are shown beside the test step's

name.

Exemplary, the resistance measuring RS during execution:

BB EM4000 v1.0.1 release - Prafen - [RT_test2aml]
Datei Modul Einstellungen Tools Sprache Dokumentation Info
[] Prafer: SPS user S/N: 0 SPEICHERN
Vi #00 AA: START DER PRUFUNG * | protokolldruck:
O ? #01PV: Bildsichtschritt nie
O ? #02WS: Warte-Schritt (55 PROTOKOLL DRUCKEN
O 2 #03 TV: Textsichtschritt DRUCKE FEHLER
- P #04 RS: Widerstandsmessung U-V ~ Rist = > 200.000 mQ Verbleibend:
O 7 #05 R5: Widerstandsmessung V-W eSS
-[0? #06 R5: Widerst
O ? #07R3: Dr derstandstest
O ? #08 H5: Hochspannungspriifung (AC/D
02 #09 HP: Hochspannungspriifung PD 5
Prifzeit 55 ~
Temperatur 233°C
Rist (0.000 ... 100.000m Q) > 200.000 ma DUMMY TEST
Beendet am: 1/30/2024 12:16:15 PM FEHLER START
START
Programm: RT_test2xml WEITER
Prisfer: SPS user
Umgebungstemperatur: 233°C
Relative Luftfeuchte: N3% PAUSE SCHRITT
Luftdruck: 9240 hPa
Gestartet am: 30.01.2024 12:16:20 ABBRUCH ENDE
- ENDE SYSTEM INIT
Dauerbetrieb Prifen 233°C| 413 %| 984 hPa 30.01.2024, 12:16:21 [63164 KB]

Fig. 77: View during e.g. "Resistance test R5"
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4.8 Program Module "Results™

After starting the "Results" module, an "empty" program window appears first. The "Load results" function
button (top left) opens a dialog with which the previously saved results can be searched and filtered
according to various criteria:

RESULTS SELECTION FILTER
[ Prograr: [ dummy test [ serial Nr. [ictefix
[ Tester: [JDevice Cancel
Article Nr.
Z}ads [ started: H
s
=l [ Asterix
[ ResuLT

PASSED [ Finished:

FAILED Bl ot REFRESH
Program Result Eror | Dummy |Testér Start End Week
RT_test.xml 1 o O SPS user 1/22/2024 7:20:43 AM 1/22/2024 7:20:53 AM 4
RT_test.xml 1 L] O SPS user .1,"22/20247:21124 AM 1/22/2024 7:21:34 AM | 4
RT_test.xml 1 o [m] SPS user .1f22/’2024 7:22:00 AM 1/22/2024 7:22:00 AM a4
RT_test.xml 1 0 O SPS user .1,[21/?_024?:?_2133 AM 1/22/2024 7:22:42 AM 4
RT_test.xml 1 0 O SPS user .1/2112024?:24135 AM 1/22/2024 7:24:44 AM 4
RT_test.xml 1 L] (] SPS user 1/22/2024 7:25:51 AM 1/22/2024 7:26:00 AM 4
RT_test.xml 1 o O SPS user 1/22/2024 7:26:34 AM 1/22/2024 7:26:45 AM 4
RT_test.xml 1 o ] SPS user 1/22/2024 7:27:28 AM 1/22/2024 7:27:38 AM 4
RT_test.xml 1 o (] SPS user 1/22/2024 7:40:57 AM 1/22/2024 7:41:06 AM 4
RT_test.xml 1 L] O SPS user .1,"22/20247:41 42 AM 1/22/2024 7:41:52 AM 4
RT_testxml 1 0 O SPS user i /22/2024 7:42:43 AM 1/22/2024 7:42:52 AM 4
RT_test.xml 1 0 O SPS user .1,[21/?_024?:43107 AM 1/22/2024 7:43:24 AM 4
RT_test.xml 1 0 ] SPS user .1 /22/2024 8:02:32 AM 1/22/2024 8:02:42 AM 4 &

< >

Fig. 78: Filter dialog ,results”

The list below then shows all tests that meet the selected criteria.

A double-click on the desired test will load that result protocol into the main window:

EMA4000 v1.0.1 release - Results - [] - ] X

File Module Options Tecls Language Documentstion Info

B & (& 2 b T B

Programm: DB_testuml Finde
Priifer: SPS user
Umgebungstemperatur: 24.4°C Statistik
Relative Luftfeuchte: 40.1 %
Luftdruck: 963.0 hPa
Gepriift am: 01.01.2000 - 01.01.2000
Ergebnis: FEHLER
#13 SG: StoBspannungspriifung GUT
Matrix "+" u
Matrix "-* v
Fehlerflache (90.00% ... 110.00%) 99.85 %
Diff. Fehlerflache ( 0.00%... 20.00%) 282%
Hillkurve 10.00 %
Toleranzband (< 5.00%) 0.00 %
Dimpfung (5%..20%) 674%
Induktivitét (20uH ... 100 uH) 469 uH
Von Spitze zu Spitze 272k
Gesamtflache 17.6mVs
TE Anzahl (<10) 0
TE Intensitét 542 mV
Ergebniskurve file://20240116112851-000000000016-001
Bild file://SG-DDD0ODDD0016 001 20240116112857.png
o\ 2

-
54
TEECEECEeEduEg
wros

v

Load time: 00:01.803 ) 30.01.2024, 15:45:50 [84068 KB]

Fig. 79: Presentation of a result protocol
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Annex

A About the Surge Test

The most significant difference between the surge test and all other EST tests (high voltage tests, insulation
tests, etc.) is that there are no fixed thresholds to judge the test results as GOOD or FAIL. Instead, an
electric oscillation gets excited within the DUT by a line surge. Then, the task is to judge the
characteristics of the resulting oscillation!

Therefore, prior to performing any real testing, it must be evaluated how the oscillation of the DUT should
look at all. For that purpose, several test runs with DUTs confirmed to be error free are performed. By
averaging their oscillation curves, the so-called master curve is obtained. Later, when doing real world test
runs, the measurement of the DUTSs is compared to that master curve to decide if the result is GOOD or
FAIL. The software evaluates the percental deviation of the measured curve to the master curve. The
percentage of the maximally allowed deviation can be specified by the user.

Surge Tester ST 4000A/B page 73



Annex % electronic

A-1 Methods of evaluation

The Surge Tester ST 4000 offers several methods of curve evaluation. In the following, the currently
implemented evaluation methods are described.

A-1-1 Error area

‘ N .
\

a 4]

Fig. 80: Curve with evaluation of error area

Relevant for this method is the area included between a curve and the time axis. The area derived from the
actually measured curve is compared to the areca of the reference curve, and the percentual deviation is
calculated.
Fig. 3 shows an example with fixed integral boundaries, between which the evaluation is done.
Mathematically, the used formula is this:

b

j U (e){DUT)|dt
ba = Aermr In 0/0

j U (¢){Master)|d

a

The areas of the reference curve and of the test specimen are computed. Subsequently, the deviation is
calculated by division of the two areas, and indicated in per cent.

The cruical point for error detection is the size of the curve area. Phasing is not considered. Thus, the
testing is sensitive to short-circuited coil, since the change of area size is proportional to the energy loss
after the surge, and energy loss increases vastly due to short-circuit current.

The optimal result of this test is 100% (area of measured curve == area of reference curve).
The more the result becomes smaller or bigger than 100%, the more different the DUT is to the master.
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A-1-2 Differential error area

-
v

Fig. 81: Curves with differential error area

This method determines the difference area of master curve and specimen curve, then calculates the ratio of
that difference and the area of the master curve. This method is more stringent than the error area method,
in that it also evaluates phase shifts caused by winding tolerances. Therefore this method is used when
uniformity of coil windings and inductive reactance is of major concern (e.g. exploring coils).

The evaluation of master curve's area is the same as used in the error area method, however instead of using
the area of the measured curve, the difference between measured curve and master curve is calculated, and
the area of this difference is used:.

| (v @) tMastery —U @) (DUT|Jat
“ b = Aermr in %
J. |U () {Master}|dt

The optimal result of this test method is 0% (measured curve shows no difference to the master curve).
The bigger the result's percentual value gets, the more different the DUT is to the master.

The relative size of the result is highly dependent on the amplitude of the master curve: if the amplitude of
the master curve is rather small, then even relatively small deviations of the DUT may lead to "big
numbers": results in range of 1000% are absolutely common..

Therefore, for this test method it is necessary ...

- to choose the voltage range as small as possible, so that the master curve has a sufficiently big extension
n "y"-direction

- to place the evaluation period so that only the very first oscillations (after the swing-in transient) are
measured, and not the swing-out transient.
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A-1-3 Tolerance band method

t——»

Fig. 82: Tolerance band method

With this evaluation method — also called "envelope method" — the surge curve has to be located inside of a
programmable tolerance band. The tolerance band is given as a percentual value. By adding and subtracting
this percentage from each sample of the master curve, two curves are derived: these are the envelope
curves.

In reference to Fig. 82:

the green curves are the envelope, the area between the green curves is the tolerance band.
The blue curve is the master curve, from which the envelope has been derived.

The red curve is made of the samples measured from the DUT.

This test method evaluates the number of test samples that are located outside of the tolerance band, then
builds the ratio of this number to the number of all measured samples.

The example in Fig. 82 has a result of 0%, i.e. there are no samples outside of the tolerance band.
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A-2 The Mastercurve Editor

For the test step "surge test", the configuration dialog consists of two different windows.

In the 1st window, the general evaluation parameters for the test are set. These parameters correspond to the

actually chosen master curve, the name of which is shown in the Field MASTER CURVE:

B2 (56) Surge Test

X

Step = 1

Title: | Surge Test

COMPARE METHOD
(®) Master curve

(O Double test
SAFETY CTRL.

® Off

O Impulse
O Hold

LIMITS

Minimum: %

VOLTAGE COMPENSATION
Voltage compensation

Back measurement

PARAMETERS | PARTIAL DISCHARGE |

TEST TYPE

[ Error area

[~ Diff. area analysis

[ Tolerance band

7] Damping calculation
B Inductivity L

[ Partial discharge

iErrorarea | Diff. area | Tolerance | Damping ‘ Inductivity |

Maximum: %
O 10
O 10

MASTER SETTINGS
Voltage:

Voltage range:

Recording time:
Evaluation start:
Evaluation end:

Impulses:

[] SOFTWARE TRIGGER

POLARITY
(@) negative
O positive

CURVE EDITOR

IMPORT FROM FILE

IF PASSED
(® Continue
(O Go to step

() Finish
IF FAILED

(O) Continue
(O Goto step

(®) Finish
[]Repeat 5

Show measured curve

MATRIX
U<->V¥

Fig. 83: Test parameters of surge test

In order to choose another master curve to use for the test (or to edit an existing master curve, or to record

an all-new master curve), the button Curve Editor has to be used. This will open the main window of the

master curve editor, with which all these actions can be carried out.

This is described on the follwing pages.

Surge Tester ST 4000A/B
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A-2-1 The Main Window of the Master Curve Editor:

EE Master curve

Curve name title): [NONAME CURVE

SETTINGS

S S S
100 150

PD count:

Sampling time: | 20 n =

200 25 3 5 5 7 MATRIX

PD level: il U peak: 0V U min:

Curves number: | 0 Record Add

Voltage:
Voltage range:

Recording time:

Evaluation start:

Evaluation end: 100

Impulses: 1

Default

[] TRIGGER

SAFETY CTRL.
@ Off

O Impulse
(O Hold
POLARITY
(®) negative
O positive

[ show grid

[ show envelope
show PD data

CURVE FILE

Impert Export

Us<-> v

[ capture PD data
regulate voltage

Save asimage System initialization

Comment:

Cancel

Fig. 84: Master curve editor

At the top of the screen, the name of the actual mastercurve is shown, as well as the file in which the master

curve is saved.

At the bottom pf the screen, a comment to the actual mastercurve can be entered.

On the right-side, the values and settings to use for recording a curve are set:

Voltage
Voltage range
Auto range
Recording time

Evaluation start

Evaluation end

I mpulses

Trigger

Defines the test voltage for the surge test. Possible values are 500 V up to 6000 V.
Defines the voltage range (y axis) manually.

Sets the voltage range automatically, according to the test voltage.

Defines the range for the x axis.

In case that the evaluation range should not cover the entire recording time, it can
be restricted. The start of evaluation can be entered in %, and is shown in the
diagram by a dashed line.

In accordance to the previous field, the end of evaluation can be defined (in %).
This is also shown in the diagram by a broken line.

This defines the number of surge impulses. Only the last impulse will force a
visible recording.

For certain DUTs it is advantageous to perform several impulses prior to the
recording, in order to get more stable results.

If selected, the recording of the curve is started by the selected trigger settings,
i.e. when the selected voltage is first reached on either the rising or the falling edge.
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A-2-2 Recording a new master curve

Once that curve name and recording parameters are set, the recording of a new master curve may begin.
First of all, via “matrix” it must be defined between which phases the surge curve will be measured:

. External matrix configuration X

w

=
oooe -+
ooorEO:

PE

Fig. 85: Matrix contact points

If the matrix is set as desired, confirm with "OK" and return to the main window of the master curve editor.
Now you can start recording with the controls directly below the black display field:

Record Starts the recording of a new curve with the shown parameters.
Attention: High voltage is applied to the DUT !

The recorded curve will be displayed in red.

Add This adds the actually recorded curve (red) to the storage. By doing so, the
curve’s color will change to green.

Clear Clears curve memory for further recordings.

Save asimage Saves the displayed curve as bitmap graphic.

Curves number The number of recorded curves that have been put into the curve memory.
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After recording a curve, one will get a display similar like this:

B Masterkurve = o X

EINSTELLUNGEN

Spannung: v

Spannungsbereich: | 1600V v

Kurvenname (Titel); [NONAME CURVE |

Aufzeich.-Dauer:

Start der Auswertung:

Ende der Auswertung] 10

Anzahl der Impulse: 1

Anfangsw.

[] TRIGGER

SICH. KONTR.
® Aus

O Impuls
O Halten
POLARITAT
(®) negativ
O positiv

[ Gitter zeigen
[ Hallkurve zeigen
TE Daten anzeigen

KURVENDATE!

Importieren | Exportieren

50 400 450 500

Aufzeichnungsdauer [us] T
— Master
Us=sy
T Anzahl:| 0 TEPeger| 0 v Uspitzes| 0V Umini| 0V
ATE- o :
Autzeichnungzei | 00 - Anzabl der Kurvens [ T [JAezeichnen)] IR | [chen | [Soatnem Ak i D2 [c-Daten erfassen it sl
= Spannung regeln
Comenia: ] oK Aobruch

Fig. 86: Recorded curve

Typically, one will build up a master curve by doing several recordings of different DUTs. Since the
software will calculate the avarage of all recordings, the resulting mastercurve will be the representative
mean of all DUTs that were used to build the master curve.

Immediately after a recording, the recorded curve is shown in red. If the curve seems to be reasonable, it
can be added to the internal curve memory by the button "Add". This will compute the new recording into
the existing average of all recordings. The counter "curves number" is increased by 1, and the panel shows
the resulting master curve in green.

A-2-3 Saving a Master Curve

In contrast to previous software versions (DAT3805), the master curves are no longer saved as separate XML
files in the EM4000 software. Instead, as soon as you press the OK button in the curve editor, the master curve
is embedded directly in the test program in the current SG step, i.e. the master curve(s) is/are saved together
with the test program.

However, the master curves can still be handled as XML files using the "Import/Export" buttons, for
example to use a master curve in different test steps or different test programs.
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